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of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules for 
rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required for 
proliferation in cells other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, and Pseudomonas aerug- 
inosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required genes 
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IDENTIFICATION OF ESSENTIAL GENES IN PROKARYOTES 

Sequence Listing 

5 The present application is being filed along with duplicate copies of a CD-ROM marked 

"Copy 1 99 and "Copy 2" containing a Sequence Listing in electronic format The duplicate copies 
of the CD-ROM each contain a file entitled SEQLISTJTNAL_9PM created on March 20, 2001 
which is 37,487,912 bytes in size. 

Background of the Invention 

10 Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 

infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In feet, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 

1 5 caused by bacteria finally had been conquered and that markets for new drugs were limited. 
Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 

20 Staphylococcus aureus (staph). This organism is commonly found in our environment and is 

responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 

25 when what are presently considered minor bacterial infections are fatal diseases. 

Over-prescription and improper prescription habits by some physicians have caused an 
indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

30 The bacterial pathogens that have haunted humanity remain, in spite of the development of 

modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present 
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Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discoveiy to generate novel, safe and efficacious 

• 5 compounds for the treatment of disease. Traditional drug discoveiy methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, and the average time from laboratory to patient is 15 years. Improving this process, even 

1 0 incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 

Newly emerging practices in drug discovery utilize a number of biochemical techniques to 
provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 

1 5 against these targets would result in the inactivation of the cell or microorganism. Once a target is 
identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 

20 discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 

25 the target by using computer modeling techniques. Furthermore, in cases where the function of the 
target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 

30 such molecular targets are urgently required. 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 

35 osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
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identified, including those that are now resistant to all available antibiotics, thereby severely 
limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram-negative opportunistic pathogen. It is the 
most common Gram-negative found in nosocomial infections. P. aeruginosa is responsible for 1 6% 
5 of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
. wound infections, and 1 0% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 

1 0 pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 

attributable death rates reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which is responsible for high rates of illness and death. Current antibiotics work poorly 

15 for CF infections (Van Delden & IgelwskL 1998. Emerging Infectious Diseases 4:55 1-560; 
references therein). 

The gram-negative enteric bacterial genus, Salmonella, encompasses at least 2 species. 
One of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The & enterica human pathogens include 

20 serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella . 
is a very serious problem. In many developing countries, S. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 

25 caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 

species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 

30 gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S. enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

35 of virulence in animals and humans. Salmonella is interesting in its ability to localize to and invade 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles (Wallis, TS and 



-3- 



WO 01/70955 



PCT/US01/09180 



Galyov, EE 2000 "Molecular basis of Sal7nonella-'mduced enteritis." Molec. Microb. 36:997-1005; 
Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et aL eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 1 52 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
5 but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

The gene products implicated in Salmonella pathogenesis include type three secretion 
systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 

1 0 "traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of SI enterica ser. Typhi (see 
http://www.sanger.ac.uk/Proiects/S typhi/ for the genome database) and & enterica ser. 
Tvphimurium (see htr^://genome.wustl.edu/gsc/bacterial/salmonelk.shtml for the genome database^ 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 

1 5 Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram-negative enterics such as E. colt and have been a focus of biomedical research for the 
last century. 

Enterococcus faecalis, a Gram-positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 

20 than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
. also associated with some community-acquired infections. Of nosocomial infections enterococci 
account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 tol5% of endocarditis cases (Huycke, M. M., D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 

25 intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 
and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

These reasons underscore the urgency of developing new antibiotics that are effective 

30 against Staphylococcus aureus, Salmonella typhimurhan, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, and Enterococcus faecalis. Accordingly, there is an urgent need for more novel 
methods to identify and characterize bacterial genomic sequences that encode gene products 
involved in proliferation, and are thereby potential new targets for antibiotic development. Prior to 
the present invention, the discovery of Staphylococcus aureus, Salmonella typhimuriuni, Klebsiella 

35 pneumoniae, and Pseudomonas aeruginosa and Enterococcus faecalis genes required for 

proliferation of the microorganism was a painstaking and slow process. While the detection of new 
cellular drug targets within a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
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pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis cell is key for novel antibiotic 
development, the current methods of drug target discovery available prior to this invention have 
required painstaking processes requiring years of effort 

Summary of the Invention 
5 Some aspects of the present invention are described in the numbered paragraphs below. 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ED NOs: 8-3 795, wherein expression of said nucleic acid 
inhibits proliferation of a cell 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 

1 0 complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is complementary 
to at least a portion of a nucleotide sequence of an RNA required for proliferation of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a sequence 
15 of nucleotides encoding more than one gene product 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs. : 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

20 6. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 

obtained from an organism selected from the group consisting oiAnaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliemtondii, Candida krusei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium botulmum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 

35 dysenteriae, Shigella flexneri, Shigella sorniei, Staphylococcus epidermidis, Streptococcus 

pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 
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7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coIL 

8. A vector comprising a promoter operabry linked to the nucleic acid of any one of 
Paragraphs 1-7. 

5 9. The vector of Paragraph 8, wherein said promoter is active in a microorganism selected 

from the group consisting of Anaplasma marginale, Aspergillus fitmigatus, Bacillus anthracis, 
Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parasitosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 

10 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

1 5 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

20 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

1 1 . A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
25 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

12. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said antisense 
30 nucleic acid is complementary to a nucleic acid from an organism selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pastevrella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 13. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said nucleotide 

sequence is complementary to a nucleotide sequence of a nucleic acid from an organism other than 
K colL 

14. The purified or isolated antisense nucleic acid of Paragraph 1 1, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 

20 comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 
obtained from an organism selected from the group consisting of Anaplasma. marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

25 Campylobacter Jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dublmiensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

30 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori Salmonella cholerasuis, 

35 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
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pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 1 5, wherein said nucleic acid is obtained from an 
organism other than E. coli. 
5 1 8. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

19. The vector of Paragraph 1 8, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, 

1 0 Aspergillus fumigatus, Bacillus antlrracis, Bactericides Jragilis Bordetella pertussis, Burkkolderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dublmiensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 

1 5 perfringens, Coccidiodes hnmitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

20 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

25 Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. colL 

21. A host cell containing the vector of Paragraph 18. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 

30 comprising an amino acid sequence selected from the group consisting of SEQ ED NOs: 3801-3805, 
4861-5915,10013-14110. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino acid 
sequence of any one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 1 0 or a fiagment 

5 comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at least 50, at least 60 or more 
than 60 consecutive amino acids of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, 

1 0 Bacillus anthracis, Bactericides jragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicdlis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium botulmum, Clostridium difficile, Clostridium perfrmgens, Coccidiodes 

1 5 immitis, Corynebacterhan diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 

20 carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarellacatarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 

25 and any species falling within the genera of any of the above species. 

27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism other than R coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 1 0, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% identity to 

a polypeptide comprising one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 or at least 
25% identity to a fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at 
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least 50, at least 60 or more than 60 consecutive amino acids of a polypeptide comprising one of 
SEQIDNOs.: 3801-3805,4861-5915, 10013-141 10 as determined using FASTA version 3.0t78 
with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 

5 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

10 trachomatus, Clostridium botulinwn, Clostridium difficile, Clostridium perfrmgens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enter vcoccusfaecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

1 5 meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

20 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

3 1 . The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than K coli. 

32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

25 28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

30 34. The method of Paragraph 33, further comprising the step of isolating said polypeptide. 

35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 
35 obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 

fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
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Candida tropicalis, Candida parapsilosis, Candida guUliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulhnan, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enter obacter cloacae, 
5 Enterococcus faecalis, Enterococcus faecitan, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteur ella haemofytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 1 Salmonella cholerasuis, 

10 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis t Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

15 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

obtained from an organism other than J£ coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

20 39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 

activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

25 40. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 

reducing said amount of a gene product in an organism selected from the group consisting of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 

30 Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarellacatarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

41. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism other than £ coli, 

42. Hie method of Paragraph 39, wherein said gene product is present in an organism other 
than is. coli. 

10 43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 

comprising a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

44. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

1 5 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism selected 
20 from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, 

Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida hrusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

25 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

3 0 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carina, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

35 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
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46. The method of Paragraph 44, wherein said gene product is from an organism other than 

K colu 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

5 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
1 0 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

15 53 . The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 

20 10013-14110. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
compound or nucleic acid; and 

(b) measuring an activity of said target 

30 58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bactericides fragilis Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

35 pseudotropicalis), Candida dublmiensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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faecalis, Enterococcusfaecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteur ella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
10 genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
other than E. coli. 

60. The method of Paragraph 57, wherein said gene product is from an organism other than 

R colt 

15 61. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 

said activity is translation of said messenger RNA. 

62. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 
said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
20 transcription of said gene. 

64. The method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

25 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQIDNOs.: 3801-3805, 4861-5915, 10013-14110. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

30 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
35 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 
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(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
5 whether said compound inhibits the growth of said sensitized cell to a greater extent than said 

compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

71. The method of Paragraph 68, wherein said Gram positive bacterium is selected from 
the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

10 Mycobacterium species, Clostridium species, and Bacillus species. 

72. Hie method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
15 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus Jumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

20 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma cqpsulatum, Klebsiella pneumoniae, 

25 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

30 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other than 

35 £ coli. 

78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed from an 
inducible promoter. 
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79. The method of Paragraph 68, further comprising the step of contacting said cell with a 
concentration of inducer which induces transcription of said antisense nucleic acid to a sublethal 
level. 

80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 
5 optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805,4861-5915, 10013- 
14110. 

10 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 3796-3800, 
3806-4860, 5916-10012. 

85. A compound identified using the method of Paragraph 68. 

15 86. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 

20 . 87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

25 least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

89. The method of Paragraph 86, wherein said population is a population of Gram positive 
bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

30 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a bacterium 
selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus 

35 RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a bacterium 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus 
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anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
psevdotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcvs 
faecalis, Enterococcvs faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

1 0 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carhtii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

15 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

94. The method of Paragraph 86, wherein said population is a population of an organism 
other than E colL 

95. The method of Paragraph 86, wherein said product of said gene is from an organism 
20 other than E coli. 

96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
25 selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of one 
30 of SEQ ID NOs.: 8-3795 comprises at least 20, at least 25, at least 30, at least 50 or more than 50 

consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

1 00. A method for inhibiting the activity or expression of a gene in an operon required 
for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 

35 NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
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101. The method of Paragraph 100, wherein said antisense nucleic acid comprises a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 1 00, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

10 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neofarmans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemofytica, Pasteurella 

1 5 multocida, Pneumocystis carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

1 04. The method of Paragraph 1 00, wherein said gene is from an organism other than K 

coli. 

105. The method of Paragraph 100, wherein said cell is contacted with said antisense 
25 nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 

population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 
population. 

30 107. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
3 5 acid such that said promoter directs the transcription of said antisense nucleic acid. 
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1 09. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

1 10. The method of Paragraph 100, wherein said cell is contacted with said antisense 

5 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme comprises said antisense nucleic acid 

111. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell 

112. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
1 0 nucleic acid by electroporation of said antisense nucleic acid into said cell 

1 13. The method of Paragraph 1 00, wherein said antisense nucleic acid is a fragment 
comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 
nucleotides of one of SEQ ID NOs.: 8-3795. 

1 14. The method of Paragraph 1 00 wherein said antisense nucleic acid is a synthetic 
15 oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

1 16. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

20 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
25 complementary to said antisense nucleic acid or a portion thereof. 

1 17. The method of Paragraph 116, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 

118. The method of Paragraph 116 wherein said cell is selected from the group 

3 0 consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parqpsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

35 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faechan, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
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Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemofytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
5 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enter ocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
119. The method of Paragraph 1 1 6, wherein said cell is not K colt 
10 120. The method of Paragraph 1 16, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

121. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

1 5 (a) identifying a homolog of a gene or gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
20 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
25 sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

1 23 . The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
30 homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 

from the group consisting of SEQ ID NOs. 8-3795 or a nucleic acid encoding a homologous 
polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
35 default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 
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124. The method of Paragraph 121 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795 or the complement of said nucleic acid selected 

5 from the group consisting of SEQ ID NOs. 8-3795. 

125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 
selected from the group consisting of SEQ ID NOs. 8-3795 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 

10 selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus 

anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torutopsis glabratq), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dublmiensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

15 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Listeria monocytogenes, Afycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

20 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

25 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

30 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
35 antisense nucleic acid to a portion of the operon encoding said homolog. 
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13 1 . The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contactingthe cell with a 
5 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805,4861-5915, 10013-14110. 

10 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

135. A compound identified using the method of Paragraph 121. 

136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

1 5 (a) contacting a test cell with a sublethal level of a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

20 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said nucleic acid. 

137. The method of Paragraph 136, wherein said determining step comprises 
detennining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

25 138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus fumigates, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

30 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enter obacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurhan, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigellaflexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitis 
5 Yersinia pestis and any species falling within the genera of any of die above species. 

140. The method of Paragraph 136, wherein the test cell is not K coli. 

141 . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
10 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product, 

(b) contacting die sensitized cell with a compound; and 

1 5 (c) determining the degree to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

20 143. The method of Paragraph 141 , wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141 , wherein said cell is a Gram positive bacterium. 

145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

25 Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 1 45, wherein said Gram positive bacterium is 
Staphylococcus aureus. 

147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

30 148. The method of Paragraph 141, wherein said cell is selected from the group 

consisting oiAnaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida hrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulmum, Clostridium 
difficile, Clostridium perfrmgens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neofonnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Afycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carmii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species felling within the genera of any of the above species. 
10 149. The method of Paragraph 141, wherein said cell is not an is. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than/?, coll 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

15 152. The method of Paragraph 141, further comprising contacting the cell with an agent 

which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 

said antisense nucleic acid is transcribed at a sublethal level. 

1 53. The method of Paragraph 141, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 
20 154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-141 10. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

25 3796-3800, 3806-4860, 5916-10012. 

156. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
30 product required for proliferation of said cell, wherein said gene product is a gene product 

whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
35 by acting on said gene product 
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158. ihe method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent 

159. The method of Paragraph 157, wherein said cell is selected from the group 

5 consisting of Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bacterioidesfragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsisglabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botuliman, Clostridium 

1 0 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis. Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemofytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal is, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
20 Y zrsiniapestis and any species falling within the genera of any of the above species. 

160. The method of Paragraph 157, wherein said cell is not an£. coli cell. 

161. The method of Paragraph 157, wherein said gene product is from an organism other 
man E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 
25 level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 

163. The method of Paragraph 157, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

30 164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 

165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 
mutation. 

1 66. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
35 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-14110. 

167. A compound identified using the method of Paragraph 157. 



-25- 



WO 01/70955 



PCTYUS01/09180 



168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid which inhibits the 

activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

10 (c) determining the degree to which said proliferation of said test cell is inhibited 

relative to a cell which was not contacted with said compound. 

169. The method of Paragraph 168, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 70. Hie method of Paragraph 1 68, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805,4861-5915, 10013-14110. 

171. Hie method of Paragraph 1 68, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 

20 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasmacapsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

35 1 72. The method of Paragraph 1 68, wherein said test cell is not an E. coli cell. 

173. The method of Paragraph 168, wherein said gene product is from an organism other 
than£ coll 
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1 74. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 

5 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

1 0 (c) determining the degree to which said test compound inhibits proliferation of 

said first cell relative to a cell which does not contain said antisense nucleic acid. 

1 75 . The method of Paragraph 1 74, wherein said determining step comprises 
determining whether said first cell has a substantially greater sensitivity to said test compound than 
a cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 76. The method of Paragraph 1 74, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 
20 (e) determining whether said second cell does not have a substantially greater 

sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 
substantially greater sensitivity to said test compound than said second cell. 
25 177. The method of Paragraph 174, wherein said first cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida hrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulirmm, Clostridium 
difficile, Clostridiwn perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
35 gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemotytica, Pasteurella 
multocida, Pneumocystis carmii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella Jlexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
5 178. The method of Paragraph 174, wherein said first cell is not an K coliceH 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. colL 

1 80. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

10 181. A compound which interacts with a gene or gene product whose activity or 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 

SEQ ID NOs.: 8-3795 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 

comprising one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 
15 183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 
1 84. A compound which interacts with a gene product whose expression is inhibited by 

an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to 

inhibit proliferation. 

20 1 85 . A method for manufacturing an antibiotic comprising the steps of: 

screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 

25 manufacturing the compound so identified. 

1 86. The method of Paragraph 1 85, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

1 87. The method of Paragraph 1 85, wherein said gene product is a polypeptide 
comprising one of SEQ ID NOs:3801-3805, 4861-591 5, 1 0013-141 10. 

30 1 88. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 to said subject 

35 1 89. The method of Paragraph 1 88 wherein said subject is selected from the group 

consisting of vertebrates, mammals, avians, and human beings. 
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190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from die group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915,10013-14110. 

191. The method of Paragraph 188, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botultnum, Clostridium 

10 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

192. Hie method of Paragraph 188, wherein said cell is notls. coli. 

1 93 . The method of Paragraph 1 88, wherein said gene product is from an organism other 
than is. coJL 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
25 one of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 
10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

3 0 nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 
complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 

35 3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 
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197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus 
anthracis, Bactericides JragilisBordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
5 Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neqformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faechan, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
1 0 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster aides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
1 5 monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
20 other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibitingthe activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
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under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ED NOs: 8-3795. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 
5 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

1 0 guilliermondih Candida krusei, Candida hefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enter ococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

1 5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

20 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sormei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

201 . The method of Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

25 amount of a nucleic acid encoding said gene product in an organism other than E. coli. 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
thanli. coli. 

203 . The method of Paragraph 1 99, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

3 0 determined using FASTA version 3 .0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

204. Hie method of Paragraph 1 99, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
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3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to 
a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 under stringent conditions, and a nucleic acid comprising a nucloetide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
5 3800, 3806-4860, 5916-10012 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 0 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

1 5 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ED NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

25 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product 

206. Ine method of Paragraph 205, wherein said gene product is from an organism 
30 selected from the group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus 

anthracis, Bactericides fragilis Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
35 Clostridium botulinum, Clostridium difficile, Clostridium perfrmgens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
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Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemofytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
5 Salmonella paratyphi, Salmonella typhi, Salmonella typhimwrxum, Staphylococcus aureus, Listeria 
monocytogenes, MoxareUa catarrhalis. Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
1 0 207. The method of Paragraph 205, wherein said gene product is from an organism other 

than E coli. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
from the group consisting of a polypeptide having at least 25% amino acid identity as determined 
using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 

15 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

20 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, 
and a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 

25 NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

210. A compound identified using the method of Paragraph 205. 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
30 nucleic acid that encodes a gene product selected from the group consisting of a gene 

product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
35 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ED NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
1 0 whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 
15 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 

Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

20 trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecaiis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

25 meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella Jlexneri, Shigella somiei, Staphylococcus epidermidis, Streptococcus 

30 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

214. The method of Paragraph 211, wherein said gene product is from an organism other 
35 than £co/z. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 
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216. The method of Paragraph 21 1, wherein said compound is a nucleic acid and said 
activity is translation of said gene product 

217. The method of Paragraph 21 1, wherein said target is a gene and said activity is 
transcription of said gene. 

5 218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 

activity is processing or folding of said nontranslated RNA or assembly of said nontranslated KNA 
into a protein/RNA complex. 

219. The method of Paragraph 211, wherein said target gene is a messenger RNA 
molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 

1 0 25% amino acid identity as determined using FASTA version 3 .0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 3801-3805,4861-5915, 10013-141 10 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 3801-3805,4861-5915, 10013-14110. 

220. The method of Paragraph 1 1, wherein said target gene comprises a nucleic acid 

1 5 selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic 

20 acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

25 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 

30 gene product whose expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 

3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
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by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 
10 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said detemining step comprises 
detennining whether said compound inhibits the growth of said sensitized cell to a greater extent 

1 5 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

20 Mycobacterium species, Clostridium species, and Bacillus species. 

226. Hie method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staphylococcus species is coagulase 
negative. 

228. The method of Paragraph 226, wherein said bacterium is selected from the group 
25 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 

3 0 parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulmum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neqformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

35 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
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Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxaretla catarrhalis, Shigella boydii, Shigella dysentehae, Shigella flexneri, 
Shigella somtei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

23 0. The method of Paragraph 222, wherein said cell is an organism other than E. coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
than E. coli. 

10 232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

233 . The method of Paragraph 222, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

1 5 234. The method of Paragraph 222, wherein growth inhibition is measured by 

monitoring optical density of a culture medium. 

235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

23 6. The method of Paragraph 23 5, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

20 determined using F ASTA version 3 .0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

25 238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from 

30 the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent 

conditions, and a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
35 with activity against a gene product or a compound with activity against a gene encoding said gene 

product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
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identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
5 with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 

10 SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 

1 5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

241 . The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 
20 242 . The method of Paragraph 240, wherein said proliferation inhibiting portion of one 

of SEQ ID NOs.: 8-3795 is a fragment comprising at least 1 0, at least 20, at least 25, at least 30, at 
least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

243 . The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

25 244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 

selected from the group consisting of a population of Staphylococcus species, Streptococcus 
species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus. 

30 246. The method of Paragraph 245, wherein said population is a population of a 

bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 
aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
35 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
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(also called Candida pseudotropicalis), Candida dublmiensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium Botulinum, Clostridium difficile, Clostridium perfrmgens, Coccidiodes 
immitis, Corynebacterhtmdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecal is, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma cqpsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
10 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
15 organism other than E coli. 

249. The method of Paragraph 240, wherein said product of said gene is from an 
organism other than E. colL 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 

20 FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
25 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ED NOS.: 3796-3800, 3806-4860, 
30 5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutical^ acceptable carrier wherein said antisense nucleic acid is selected from the group 

35 consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 
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uiereui, a nucxeic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 
5 253. The preparation of Paragraph 252, wherein said proltferation-inHbiting portion of 

one of SEQ ID NOs.: 8-3795 comprises at least 1 0, at least 20, at least 25, at least 3 0, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ED NOs.: 8-3795. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
encodes a gene product required for proliferation comprising contacting a cell in a cell population 
10 with an antisense nucleic acid comprising at least a prelireration-inhibitingportion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
1 5 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version2.0 with the default parameters to a nucleic acid encodinga 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at feast 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
20 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
25 groupconsistingof SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a proliferation inhibiting portion thereof, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 

35 ID NOs.: 8-3795 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
consisting of Anqplasma margmale, Aspergillus famigatus, Bacillus anthracis, Bacterioidesfragilis 



30 
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Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
5 difficile, Clostridium perfrmgens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faeciwn, Escherichia colt, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemotytica, Pasteurella 

1 0 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

1 5 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E 

coli. 

259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 

population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 
population. 

25 26 1 . The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

262. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

30 acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263 . The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
35 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme is complementary to said antisense oligonucleotide. 
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265 . The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell, 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

5 267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence comprising at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
10 oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

15 4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 

20 270. A method for identifying a gene which is required for proliferation of a cell 

comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 

25 the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 

30 said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

27 1 . The method of Paragraph 270, wherein said cell is selected from the group 
35 consisting of Staphylococcus species, Streptococcus species, Enterococcus species* Mycobacterium 
species, Clostridium species, and Bacillus species. 
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272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

5 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulmum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 

10 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

1 5 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

273. Hie method of Paragraph 270, wherein said cell is not£ coli. 

274. The method of Paragraph 270, further comprising operably linking said antisense 
20 nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 

and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
25 inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 

microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ED NOs. 8- 
30 3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 

selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
35 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 
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(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 

5 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

1 0 with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs. 8-3795 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the 

15 group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3. 0t78 
algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 

20 nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
ofSEQIDNOs. 8-3795. 

25 279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 

having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 8-3795 in said test 
cell. 

280. The method of Paragraph 275, wherein step (a) comprises identifying a 
30 homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus jwnigatus, Bacillus 
anthracis, Bactericides jragilis Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Tondopsis glabrata), Candida tropicalis, 
Candida par apsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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jaecaits, titter ococcusfaechim, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemofytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonellaparatyphi, Salmonella typhi, Salmonella typhimwium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sormei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus /nutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
10 genera of any of the above species. 

281. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than £. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
15 nucleic acid. 

283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

20 285. The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

25 homolog in said cell. 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6- 
1 0012, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ED NOS.: 3796-3800, 3806-4860, 5916-10012 under 
35 stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 
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289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 



comprising: 



10 



5 



(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 



(b) contacting the sensitized test cell of step (a) with a compound; and 



15 



(c) determining the degree to which said compound inhibits proliferation of said 



sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

29 1 . The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 



293. The method of Paragraph 290, wherein said test cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

25 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis t Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulrnum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasmacapsulatum, Klebsiella pneumoniae, 

30 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteur ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
iyphimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

35 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidennidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 



20 



292. A compound identified using the method of Paragraph 290. 
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294. The method of Paragraph 290, wherein the test cell is not K colL 

295 . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
5 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 

10 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

15 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

25 (c) determining the extent to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

30 297. The method of Paragraph 295, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureus. 
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301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus KN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Anaplasma margmale, Aspergillus Jumigatus, Bacillus anthracis, Bacterioidesfragilis 

5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botuliman, Clostridium 
difficile, Clostridium perfrmgens, Coccidiodes immitis, Corynebacteriumdiptheriae, Cryptococcus 

1 0 neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae. 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis. Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, PasteureBa 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella bongori, 

15 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarellacatarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y zrsiniapestis and any species falling within the genera of any of the above species. 

10 303. The method of Paragraph 295, wherein said cell is not an E. coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

J5 306. The method of Paragraph 305, further comprising contacting the cell with an agent 

which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 

307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 
monitoring the optical density of a liquid culture. 

0 308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA vereion 3.0t78 with the derault 
parameters to a sequence selected from the group consisting of SEQ ED NOs.: 3801-3805, 4861- 
5915, 10013-14110. 

309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 
5 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the derault parameters to a nucleotide sequence selected from the group consisting 
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of SEQIDNOS.: 3796-3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

310. A compound identified using the method of Paragraph 295 . 

311. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 

1 0 product required for proliferation of said cell, wherein said gene product is selected from 

the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

1 5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with die default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 

20 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 

25 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

30 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent 

3 12. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent 

35 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also coiled Torulopsis glabrata), Candida tropical*, Candida parapsiiosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicolis), Candida 
dublmiensis. Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacteriwndiptheriae, Cryptococcus 
5 neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsvlatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

10 Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium. Staphylococcus aureus, Listeria monocytogenes, Moxarellacatarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri. Shigella sormei. Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Y irsiniapestis and any species falling within the genera of any of the above species. 

15 3I4 - ThemethodofParagraph311,whereinsaidcellisnotan£: co/i cell. 

3 15. The method of Paragraph 311, wherein said gene product is from an organism other 
than E. coli. 

316. The method of Paragraph 3 1 1, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

20 a gene or operon required for proliferation. 

317. ThemethodofParagraph311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 
25 the activity or level of said gene product required for proliferation of said cell. 

3 19. The method of Paragraph 311, wherein said mutation is a temperature sensitive 
mutation. 

320. The method of Paragraph 3 1 1, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 

30 version 3.0t78 with the default parameters to an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10. 

32 1 . A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

35 00 Providing a sublethal level of an antisense nucleic acid which inhibits the 

activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
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required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an anti sense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
5 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 0 version 3 .0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ED NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

1 5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 

20 proliferation of a cell, wherein the biological pathway on which said compound acts is 

known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323. The method of Paragraph 322, wherein said determining step comprises 

25 determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

30 3805,4861-5915, 10013-14110. 

325. Hie method of Paragraph 322, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

35 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulimim, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
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neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasmacapsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriwn, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
10 Yersinia pestis and any species falling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an E coli ceil. 

327. The method of Paragraph 322, wherein said gene product is from an organism other 
than E. coli. 

328. A method for determining the biological pathway on which a test compound acts 
15 comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

20 default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

25 of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 

which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
30 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

35 ( d ) providing a sublethal level of a second antisense nucleic acid complementary to 

a second proliferation-required nucleic acid in a second cell, wherein said second 
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proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
5 said second antisense nucleic acid, wherein said test compound is specific for the biological 

pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 

33 1 . The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Anaplasma margmale, Aspergillus fumigates, Bacillus anthracis, Bactericides 

1 0 fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dublmiensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 

1 5 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemofytica, 
Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 

20 Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarellacatarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 
pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the genera of any of 

25 the above species. 

332. The method of Paragraph 328, wherein said sensitized cell is not an K coli cell. 

333 . The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. colu 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
30 gene product required for proliferation or with a gene product required for proliferation, wherein 

said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
35 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
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the group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 

10 from the group consisting of SEQ ID NOs: 8-3795. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-141 10. . 

15 336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

20 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 

25 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
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wtucb hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
any one of the methods of Paragraphs 205, 21 1, 222, 275, 290, 295, 311. 
10 339. The method of Paragraph 337, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3 801- 
3805,4861-5915,10013-14110. 

340. A method for inhibiting proliferation of a cell in a subject comprising administering 
1 5 an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
20 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3. 0t78 with the default parameters to 
25 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs. : 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
30 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

341 . The method of Paragraph 340 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
35 342. The method of Paragraph 340, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
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parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

343. The method of Paragraph 340, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides fragilis 
5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
gldbrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida psevdotropicalis), Candida 
dubtiniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

1 0 neofdrmans, Enter obacter cloacae, Enter ococcus faecalis, Enter ococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

1 5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 344. The method of Paragraph 340, wherein said cell is not E, coll 

345. The method of Paragraph 340, wherein said gene product is from an organism other 
than 2£ colL 

Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
25 a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 

en2ymatic, biochemical and metabolic pathways as well as pathways involved in the production of 
cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
30 protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 
the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
35 interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 
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transcript ot the gene, and agents that inhibit translation of the mRNA transcribed km the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product The gene product can be a non-translated RNA such as 
5 ribosomal RNA, a translated RNA (mRNA) orthe protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell This includes, but is not limited to, 
1 0 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for hs activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a celL This includes, but is not limited to, inhibiting the 
15 enzymatic activity of the protein or the ability of the protein to interact with other biological 
molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
20 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 

By "activity against a gene" is meant having the ability to inhibit the function or expression 
of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 
with other biological molecules required for its activity. 
25 By "activity against an operon" is meant having the ability to inhibit the function or reduce 

the level of one or more products of the operon in a cell. This includes, but is not limited to, 
inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 
products of the operon to interact with other biological molecules required for its activity. 
By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 
30 microorganism. 

By U K coli or Escherichia coli" is meant Escherichia coli or any organism previously 
categorized as a species of Shigella including Shigella boydii, Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
35 encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 



-57- 



WO 01/70955 



PCT/US01/09180 



least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising 
at least 10, 15,20,25,30,35,40,50,75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides 
thereof. In other embodiments the homologous coding nucleic acids may have at least 97%, at least 
5 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the nucleotide sequences complementary 
to one of SEQ ID NOs.: 8-3795 and fragments comprising at least 10, 1 5, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using 
BLASTN version 2.0 with the default parameters or tBLASTX with the default parameters. 

1 0 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)) Alternatively a "homologuous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional orthologue 
cluster. All other members of that orthologue cluster would be considered homologues. Such a 
library of functional orthologue clusters can be found at http://www.ncbi.nlm.nih.gov/CQG . A 

1 5 gene can be classified into a cluster of orthologous groups or COG by using the COGNITOR 

program available at the above web site, or by direct BLASTP comparison of the gene of interest to 
the members of the COGs and analysis of these results as described by Tatusov, R.L., Galperin, 
M.Y., Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis 
of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-141 10 or to a polypeptpide whose expression is inhibited by a 

25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3795 or fragments 

comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
parameters, BLASTX with the default parameters, TBLASTN with the default parameters, or 

30 tBLASTX with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A 
New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Hie term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 

3 5 and coding nucleic acids comprising nucleotide sequences which hybridize under stringent 

conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012 As used herein, "stringent conditions" means hybridization to 
filter-bound nucleic acid in 6xSSC at about 45°C followed by one or more washes in O.ixSSC/0.2% 
SDS at about 68°C. Other exemplary stringent conditions may refer, e.gi, to washing in 
6xSSC/0.05% sodium pyrophosphate at 37°C, 48°C, 55°C, and 60°C as appropriate for the 
5 particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012 and coding nucleic acids comprising nucleotide sequences which hybridize 

10 under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
150, 200, 300, 400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012. As used herein, "moderate conditions" means 
hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about 45°C 
followed by one or more washes in 0.2xSSC/0.1% SDS at about 42-65°C. 

15 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795. In some embodiments, the 
homologous coding nucleic acids may encode a gene product whose activity is complemented by 

20 the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. In other embodiments, the 
homologous coding nucleic acids may comprise a nucleotide sequence encode a gene product 
whose activity is complemented by one of the polypeptides of SEQ ID NOs. 3745-4773. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 

25 nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 

30 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof 
Nucleic acid identity may be determined as described above. 

35 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
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nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
5 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a fragment comprising at least 1 0, 1 5, 20, 25, 30, 35, 40, 50, 
75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806^4860,5916-10012. 

1 0 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 

15 sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids which comprising nucleotide sequences 
hybridize under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 

20 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. The term 

25 "homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 8-3795 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 

30 least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 
polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 

35 default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 
with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
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parameters. (Ahschul, S J. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Hie term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 and polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 1 5, 20, 25, 30, 35, 
40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide selected from the group consisting 

10 of SEQ ID NOs: 3801-3805,4861-5915, 10013-14110. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 8-3795, SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 or the complements of any of the preceding nucleic acids. Such hybridization may be under 
stringent or moderate conditions as defined above or under other conditions which permit specific 

1 5 hybridization. The nucleic acid molecules of the invention that hybridize to these DNA sequences 
include oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent 
or stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tin) is calculated using the formula: 

20 Tm (°C) = 81.5 + 16.60og[monovalent cations (molar)] + 0.41 (% CHC) - (500/N) 

where N is the length of the probe. If the hybridization is carried out in a solution 
containing formamide, the melting temperature may be calculated using the equation: 

25 Tm(°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) -(500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
30 hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et aL, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6.3.1-6.3.6 and 2.10.3. 

The term, Salmonella, is the generic name for a large group of gram-negative enteric 
35 bacteria that are closely related to Escherichia coll. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
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each serologically distinguishable strain (Kauflmann, F 1966 The bacteriology of the 
Enter ohacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (PopofF, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
5 be a separate species and often given names, accordingly (e.g. S. paratyphi, S, typhimurium, £ 
typhi, S. enteriditis, etc.). 

However, by the 1970s and 1 980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

1 0 subspecies, £ bongorii also recognized (Crosa, et al., 1 973, J. Bacteriol. 1 1 5 :307-3 1 5). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica, 

15 S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; II, S. enterica^ subsp. 

salamae; Ilia, S. enterica subsp. arizonae; HIb, S. enterica subsp. diarizonae; IV, S. enterica subsp. 
houtenae; and VI, S. enterica subsp. tndica). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form (Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 
names (Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

25 2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive full species designations (S. typhi would be the most notable). 

Therefore, as used herein ^Salmonella enterica or S. enterica " includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
and the taxonomic designations may change (S. choleraesuis is the species name that could replace 

30 S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
it exhibits the desired activity. 

35 By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 
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As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising die nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
5 which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 

10 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, l,2-dideoxy-l-phenyMbofuranose,and JV 4 , iV*-ethano-5-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 

peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 

1 5 chemically completely different, but structurally homologous* polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Description of the Drawings 

20 Figure 1 is an IPTG dose response curve in R coli transformed with an IPTG-inducible 

plasmid containing either an antisense clone to the E. coli ribosomal protein rpfW (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
for proliferation. 

25 Figure 2A is a tetracycline dose response curve in E. coli transformed with an IPTG- 

inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 2B is a tetracycline dose response curve in R coli transformed with an IPTG- 
inducible plasmid containing antisense to elaD (AS-e/aD)in the absence (0) or presence of EPTG at 

30 concentrations that result in 20% and 50% growth inhibition. 

Figure 3 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L1Q (AS-rplLrpU). Antisense clones to genes known to not be directly involved in protein 
synthesis, atpB/E (AS-atpB/E ), visC (AS-vwQ, elaD (AS-elaD), yohH (AS-yohH), are much less 

35 sensitive to tetracycline. 
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Figure 4 illustrates the results of an assay in which Staphylococcus aureus cells transcribing 
an antisense nucleic acid complementary to the gyrB gene encoding the P subunit of gyrase were 
contacted with several antibiotics whose targets were known. 



5 Detailed Description of the Preferred Embodiments 

The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 

10 pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, and Salmonella typhi are provided. 
A proliferation-required gene or gene family is one where, in the absence or substantial reduction of a 
gene transcript and/or gene product, growth or viability of the cell or microorganism is reduced or 
eliminated. Thus, as used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a gene transcript 

1 5 and/or gene product completely eliminates cell growth as well as instances where the absence of a 

gene transcript and/or gene product merely reduces cell growth. These proliferation-required genes can 
be used as potential targets for the generation of new antimicrobial agents. To achieve that goal, the 
present invention also encompasses assays for analyzing proliferation-required genes and for 
identifying compounds which interact with the gene and/or gene products of the proliferation-required 

20 genes. In addition, the present invention contemplates the expression of genes and the purification of 
the proteins encoded by the nucleic acid sequences identified as required proliferation genes and 
reported herein. The purified proteins can be used to generate reagents and screen small molecule 
libraries or other candidate compound libraries for compounds that can be further developed to yield 
novel antimicrobial compounds. 

25 The present invention also describes methods for identification of nucleotide sequences 

homologous to these genes and polypeptides described herein, including nucleic acids comprising 
nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 and polypeptides homologous to the polypeptides of-SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-14110. For example, these sequences may be used to identify homologous coding 

3 0 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides in microorganisms 
such asAnaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes hnmitis t Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, His topi asm a capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carina, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal is, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
1 0 embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 
homologous polypeptides are identified in an organism other than K coll 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods to 
identify compounds which inhibit the proliferation of the organism containing the homologous 
1 5 coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 
inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
20 polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
25 homologous polypeptide, methods for identifying a gene required proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
30 compounds having activity against biological pathway required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts, and 
methods of inhibiting the proliferation of the organism containing the homologous coding nucleic 
acid, homologous antisense nucleic acid or homologous polypeptide in a subject. In some 
35 embodiments of the present invention, the methods are performed using an organism, other than K 
coli or a gene or gene product from an organism other than E. colt 
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The present invention utilizes a novel method to identify proliferation-required sequences. 
Generally, a library of nucleic acid sequences from a given source are subcloned or otherwise inserted 
immediately downstream of an inducible promoter on an appropriate vector, such as a Staphylococcus 
aureuslE. coli or Pseudomonas aeruginosa/ E. coli shuttle vector, or a vector which will replicate in 
5 both Salmonella typhimurmm and Klebsiella pneumoniae, or other vector or shuttle vector capable of 
functioning in the intended organism., thus forming an expression library. It is generally preferred that 
expression is directed by a regulatable promoter sequence such that expression level can be adjusted by 
addition of variable concentrations of an inducer molecule or of an inhibitor molecule to die medium. 
Temperature activated promoters, such as promoters regulated by temperature sensitive repressors, 

1 0 such as the lambda Ciss7 repressor, are also envisioned. Although the insert nucleic acids may be 
derived from the chromosome of the cell or microorganism into which the expression vector is to be 
introduced, because the insert is not in its natural chromosomal location, the insert nucleic acid is an 
exogenous nucleic acid for the purposes of the discussion herein. The term "expression" is defined as 
the production of a sense or antisense RNA molecule from a gene, gene fragment, genomic fragment, 

1 5 chromosome, operon or portion thereof. Expression can also be used to refer to the process of peptide 
or polypeptide synthesis. An expression vector is defined as a vehicle by which a ribonucleic acid 
(RNA) sequence is transcribed from a nucleic acid sequence carried within the expression vehicle. The 
expression vector can also contain features that permit translation of a protein product from the 
transcribed RNA message expressed from the exogenous nucleic acid sequence carried by the 

20 expression vector. Accordingly, an expression vector can produce an RNA molecule as its sole 
product or the expression vector can produce a RNA molecule that is ultimately translated into a 
protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 

25 sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 

30 cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impacted the growth of the cells upon induction of expression of the 
random sequences contained therein were identified, isolated, and purified for further study. 

35 A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 

growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
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are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
5 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

10 sequenced, using standard techniques well known in the art The next step of the process is to 

determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment 

Determination of the gene(s) corresponding to the nucleotide sequence was achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 

1 5 sequences from various microorganisms. Thus, initial gene identification was made on the basis of 
significant sequence similarity or identity to either characterized or predicted Staphylococcus aureus, 
Salmonella typhimurvum, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 

20 growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including K coli, Aeropyrum pemix, Aquifex aeolicus, 
Archaeoglobus julgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterivm diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 

25 thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 
horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Thermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSU#93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 

30 Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsulatus, Salmonella typhimurium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wusti.edu/gsc/salmonella.shtml),and the Sanger Centre 

35 (http://www.sanger.ac.uk/projects/S__ryphOwlnch are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 
databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
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FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. AppL 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest In one embodiment of the present invention, the BLAST family of computer 
5 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

10 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods forjudging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTXcanbeusedto 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

1 5 Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 

which are a collection of genes and intergenic sequences under common regulation. The genes of an 
operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 

20 within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3* noncoding region located 
upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

25 In one embodiment of the present invention, an operon is identified and then dissected to 

determine which gene or genes are required for proliferation. Operons can be identified by a 
variety of means known to those in the art For example, the RegulonDB DataBase described by 
Huerta et al. (NucL Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifh.unam jnx/Computational_Biology/regulondb/, provides information about operons 

30 in Escherichia colt The Subtilist database (http://bioweb.pasteur.fir/GenoList/SubtiList),( Moszer, 
L, Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
Letters 430: 28-36), may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram-positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 

35 genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
(http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
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Hie databases available from the Genome Sequencing Center 
(ht^^/genome.wustl.edu/gsc/salmonella.shtml),and the Sanger Centre 
(http://www.sanger.ac.uk/proiects/S t yphi) may be used to predict operons in Salmonella 
typhimurium. The TIGR microbial database has an incomplete version of the K faecalis genome 
5 http://www.tigr.or^cri-bin/BlastSea^ faecalis . One can take a nucleotide 

sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operoiL 
Analysis of RNA transcripts by Northern blot or primer extension techniques axe commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 

1 0 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
homologous recombination. One technique using homologous recombination in Staphylococcus 

15 aureus is described in Xia et a.. 1999, PIasmid42: 144-149. This technique uses crossover PCRto 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 

20 replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
Pseudomonas. ASM press, 229-237 are available for Pseudomonas, Salmonella and Klebsiella 
species. R faecalis genes can be disrupted by recombining in a non-replicating plasmid that 

25 contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806). 

The crossover PCR amplification product is subcloned into a suitable vector having a 
selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in R coli or another organism distinct from the organism in 

30 which homologous recombination is to occur, allowing the plasmid to be grown in R coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

35 Staphylococcus aureus,or Salmonella typhi such that selection of the selectable marker requires 
integration of the vector into the homologous region of the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
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Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi chromosome. 
Usually a single crossover event is responsible for this integration event such that the 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
5 and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi chromosome now contains a tandem duplication of the target gene consisting of 
one wild type allele and one deletion null allele separated by vector sequence. Subsequent 
resolution of the duplication results in both removal of the vector sequence and either restoration of 
10 the wild type gene or replacement by the in-frame deletion. Hie latter outcome will not occur if the 
gene should prove essential. A more detailed description of this method is provided in Example 5 
below. It will be appreciated that this method may be practiced with any of the nucleic acids or 
organisms described herein. 

RecombinantDNA techniques can be used to express the entire coding sequences of the gene 
15 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

20 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 

25 acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protien of the idnetified required for bacterial proliferation or a 
fragment thereof, the nucleotide sequence to be expressed is operably linked to a promoter in an 
expression vector using conventional cloning technology. The expression vector can be any of the 

30 bacterial, insect, yeast, or mammalian expression systems known in the art Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 
(San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 

35 which the expression vector is introduced, as explained by Hatfield, et al, U.S. Patent No. 5,082,767. 
Fusion protein expression systems are also contemplated by the present invention. 
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Following expression of the protein encoded by the identified exogenous nucleic acid, the 
protein may be purified Protein purification techniques are well known in the art Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycoL Alternatively, epitope tagging of the protein 
5 can be used to allow simple one step purification of the protein. In addition, chromatographic methods 
such as ion-exchange chromatography, gei filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofbcusing, and use of ^^-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 

1 0 contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene coding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 

1 5 embodiment of the present invention, antibodies are generated against the proteins expressed from the 
identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated 

20 In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

to an individual in a pharmaceutically acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empirapally and are familiar to those skilled in the ait 

25 Another application for the purified proteins of the present invention is to screen small 

molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 

30 affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

Hie present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Staphylococcus aureus, Salmonella typhimuritim, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 

35 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, or Salmonella typhi. For example, homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from other pathogenic 
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microorganisms (including nucleic acids homologous to the nucleic acids of SEQ ED NOs.: 3796- 
3800, 3806-4860, 591 6-10012, nucleic acids homologous to the antisense nucleic acids of SEQ ID 
NOs.: 8-3795, and polypeptides homologous to the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) may be identified usingmethods such The 
5 homologous coding nucleic acids, homologous antisense nucleic acids or homologous polypeptides 
may be used to identify compounds which inhibit the proliferation of these other pathogenic 
microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

10 Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi described herein (including the nucleic acids of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, the antisense nucleic acids of SEQ ID NOs: 8-3795, 
and the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110) may be used to 

1 5 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 

polypeptides required for proliferation in prokaryotes and eukaryotes. For example, nucleic acids or 
polypeptides required for the proliferation of protists, such as Plasmodium spp.; plants; animals, such 
as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicans), Cryptococcus neoformans, and Aspergillus fumigatus may be identified. In one embodiment 

20 of the present invention, monera, specifically bacteria, including both Gram positive and Gram 

negative bacteria, are probed in search of novel gene sequences required for proliferation. Likewise, 
homologous antisense nucleic acids which may be used to inhibit growth of these organisms or to 
identify antibiotics may also be identified. These embodiments are particularly important given the rise 
of drug resistant bacteria. 

25 The number of bacterial species that are becoming resistant to existing antibiotics is growing. 

A partial list of these microorganisms includes: Escherichia spp., such as E coli, Enterococcus spp, 
such as E faecalis; Pseudomonas spp., such as P. aeruginosa, Clostridium spp., such as G 
botulinum, Haemophilus spp., such as H. influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M catarrhalis; Streptococcus spp., such as S. 

30 pneumoniae, Neisseria spp., such as K gonorrhoeae; Mycoplasma spp., such as Mycoplasma 

pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aerughiosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

35 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aurevs, or 
Salmonella typhi (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012, the sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 
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5916-10012, and the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-141 10) can be 
used to identify homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid hybridization and 
computer database analysis. Likewise, the aniisense nucleic acids which inhibit proliferation of 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the sequences 
complementary thereto) may also be used to identify antisense nucleic acids which inhibit 

1 0 proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

15 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhii (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 and the antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi and other bacterial species of interest. For example, the 
genomic library may be from Gram positive bacteria, Gram negative bacteria or other organisms 
mcludrngAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botuliman, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

3 0 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigellaflexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic library may be 
from an organism other than K coli. Standard molecular biology techniques are used to generate 
genomic libraries from various cells or microorganisms. In one aspect, the libraries are generated and 
5 bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the present 
invention can then be used as probes to screen the libraries for homologous sequences. 

For example, the libraries may be screened to identify homologous coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

1 0 nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 

15 stringent conditions to a fragment comprising at least 10, 15,20,25,30,35,40,50,75, 100, 150,200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 8- 
3795, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ED NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 

20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleic acid 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 

25 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 

nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
1 0012, and nucleic acids comprising nucleotide sequences which hybridize under stringent 

30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

The libraries may also be screened to identify homologous nucleic coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

35 nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
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sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 
5 NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 

10 5916-10012, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 591 6- 
10012 and nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796- 

15 3800,3806-4860,5916-10012. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides identified as above can then be used as targets or tools for the identification 
of new, antimicrobial compounds using methods such as those described herein. In some 
embodiments, the homologous coding nucleic acids, homologous antisense nucleic acids, or 

20 homologous polypeptides may be used to identify compounds with activity against more than one 
microorganism. 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

25 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 8- 
3795, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

30 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 
or 500 consecutive nucleotides thereof, and the sequences complementary thereto. In some 
embodiments, the preceding methods may be used to isolate homologous coding nucleic acids or 

35 homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 
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3796-3800, 3806-4860, 5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof and the sequences complementary 
thereto. Identity may be measured using BLASTN version 2.0 with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
5 Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). For example, the homologous 

polynucleotides may comprise a coding sequence which is a naturally occurring allelic variant of 
one of the coding sequences described herein. Such allelic variants may have a substitution, 
deletion or addition of one or more nucleotides when compared to the nucleic acids of SEQ ED 
NOs: 8-3795, SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 or the nucleotide sequences 

1 0 complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 3801-3805,4861-5915, 10013- 

15 141 10 or to a polypeptide whose expression is inhibited by a nucleic acid of one of SEQ ED NOs: 
8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive 
amino acids thereof as determined using the FASTA version 3.0t78 algorithm with the default 
parameters. Alternatively, protein identity or similarity may be identified using BLASTP with the 
default parameters, BLASTX with the default parameters, or TBLASTN with the default 

20 parameters. (AltschuL, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be identified by searching a database to identify sequences having a 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 

25 involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, die databases are screened to identify nucleic acids 
with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 

30 inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
8-3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 

35 NOS.: 3796-3800, 3806-4860, 5916-10012, homologous to fragments comprising at least 10, 15, 
20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids homologous to one of SEQ ID Nos. 8- 
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3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides thereof or nucleic acids homologous to the sequences 
complementary to any of the preceding nucleic acids. In other embodiments, the databases are 
screened to identify polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, 
5 at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid sequence identity 
or similarity to a polypeptide involved in proliferation or a portion thereof. For example, the 
database may be screened to identify polypeptides homologous to a polypeptide comprising one of 
SEQIDNOs: 3801-3805, 4861-5915, 10013-141 10, a polypeptide whose expression is inhibited by 
a nucleic acid of one of SEQ ID NOs: 8-3795 or homologous to fragments comprising at least 5, 1 0, 

10 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of any of the preceding 

polypeptides. In some embodiments, the database may be screened to identify homologous coding 
nucleic acids, homologous antisense nucleic acids or homologous polypeptides from cells or 
microorganisms other than the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus 

1 5 faecalis t Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic acids, 
homologous antisense nucleic acids or homologous polypeptides from microorganisms such as 
Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

20 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinian, Clostridium difficile, 
Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, including 

35 coagulase negative Staphylococcus . In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides are from an organism other than 
E. coll 
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In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 
expression under different conditions. Gene expression arrays are used by researchers to help 
5 identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5807522. 

It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORJFs from Staphylococcus aureus, Salmonella 

1 0 typhimurhtm, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enter ococcus faecalis, 

Escherichia coli, Enter ococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi (including the 
nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 ) . 10 ngs of each PCR product 
are spotted every 1 .5 mm on the filter. Single stranded labeled cDNAs are prepared for 

15 hybridization to the array (no second strand synthesis or amplification step is done) and placed in 
contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. Quantitative 
analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 

20 signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

25 Gene expression arrays may be used to analyze the total mRNA expression pattern at 

various time points after induction of an antisense nucleic acid complementary to a proliferation- 
required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 

30 other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
ribosomal protein mRNA (e.g. L25) 9 a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 

3 5 proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
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proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development 
5 In cases where the source of nucleic acid deposited on the array and the source of the 

nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

The present invention also contemplates additional methods for screening other 
microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 

10 nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus 
aureus, or Salmonella typhi or a portion thereof is transcribed in an antisense orientation in such a way 

15 as to alter the level or activity of a nucleic acid required for proliferation of an autologous or 

heterologous cell or microorganism. For example, the antisense nucleic acid may be a homologous 
antisense nucleic acid such as an antisense nucleic acid homologous to the nucleotide sequence 
complementary to one of SEQ ED NOs.: 3796-3800, 3806-4860, 5916-10012, an antisense nucleic 
acid comprising a nucleotide sequence homologous to one of SEQ ID Nos.: 8-3795, or an antisense 

20 nucleic acid comprising a nucleotide sequence complementary to a portion of any of the preceding 
nucleic acids. The cell or microorganism transcribing the homologous antisense nucleic acid may be 
used in a cell-based assay, such as those described herein, to identify candidate antibiotic compounds. 
In another embodiment, the conserved portions of nucleotide sequences identified as proliferation- 
required can be used to generate degenerate primers for use in the polymerase chain reaction (PCR). 

25 The PCR technique is well known in the art. The successful production of a PCR product using 

degenerate probes generated from the nucleotide sequences identified herein indicates the presence of a 
homologous gene sequence in the species being screened. This homologous gene is then isolated, 
expressed, and used as a target for candidate antibiotic compounds. In another aspect of this 
embodiment, the homologous gene (for example a homologous coding nucleic acid )thus identified, or 

30 a portion thereof, is transcribed in an autologous cell or microorganism or in a heterologous cell or 
microorganism in an antisense orientation in such a way as to alter the level or activity of a 
homologous gene required for proliferation in the autologous or heterologous cell or microorganism. 
Alternatively, a homologous antisense nucleic acid may be transcribed in an autologous or 
heterologous cell or microorganism in such a way as to alter the level or activity of a gene product 

3 5 required for proliferation in the autologous or heterologous cell or microorganism. 

The nucleic acids homologous to the genes required for the proliferation of Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
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Enterococcusfaecalis, Escherichia coli, EnterococcusfaecaJis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi or the sequences complementary thereto may be used to identify homologous 
coding nucleic acids or homologous antisense nucleic acids from cells or microorganisms other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi to inhibit the proliferation of cells or microorganisms other than Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi by inhibiting the activity or reducing the amount of the identified homologous 
coding nucleic acid or homologous polypeptide in the cell or microorganism other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcus faecalis,Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or to identify compounds which inhibit the growth of cells 
or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or &z/mo»e//a/)y/n as described below. For 
example, the nucleic acids homologous to proliferation-required genes from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi or 
the sequences complementary thereto may be used to identify compounds which inhibit the growth 
of Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetellapertussis.Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsUosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dublmiensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium Botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacteriumdiptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinn, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis. Shigella 
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boydii, Shigella dysenteriae, Shigellaflexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
5 sequences from Staphylococcus aureus, Salmonella typhimurhan, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi (including nucleic acids homologous to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012) or the sequences complementary thereto (including 

1 0 nucleic acids homologous to one of SEQ ED NOs.: 8-3795) are used to identify proliferation- 
required sequences in an organism other than E colt 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs. : 3796-3 800, 3 806-4860, 

15 5916- 10012 or portions thereof, such as the nucleic acids of SEQ ID NOs.: 8-3795) are transferred 
to vectors capable of function within a species other than the species from which the sequences were 
obtained. For example, the vector may be functional in Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

20 Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr : 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

25 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemofytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurhan, 

30 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigellaflexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species. In some embodiments of the 
present invention, the vector may be functional in an organism other than E. coll As would be 

35 appreciated by one of ordinary skill in the art, vectors may contain certain elements that are species 
specific. These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequences, and others. To use the 
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antisense nucleic acids, one of ordinary skill in the art would know to use standard molecular 
biology techniques to isolate vectors containing the sequences of interest from cultured bacterial 
cells, isolate and purify those sequences, and subclone those sequences into a vector adapted for use 
in the species of bacteria to be screened. 
5 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in £ coli are known in the art Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimuriwn, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacterid. 172(8):4448-55(1990). Brunschwig and 
Darzins (Gene (1992) 111 :35-4) described a shuttle expression vector for Pseudomonas aeruginosa. 

1 0 Similarly many examples exist of expression vectors that are freely transferable among various 
Gram-positive microorganisms. Expression vectors for Enterococcus faecalis may be engineered 
by incorporating suitable promoters into a pAK80 backbone (Israelsen, H., S. M. Madsen, A. 
Vrang, E. B. Hansen and E. Johansen. 1995. Appl. Environ. Microbiol. 61:2540-2547). 

Following the subcloning of the antisense nucleic acids complementary to proliferation- 

1 5 required sequences from Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi or portions thereof into a vector functional in a second 
cell or microorganism of interest (i.e. a cell or microorganism other than the one from which the 

20 identified nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to 
test for bacterial growth inhibition. The nucleotide sequences of the nucleic acids from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi that, when transcribed, inhibit growth of the second cell or 

25 microorganism are compared to the known genomic sequence of the second cell or microorganism 
to identify the homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by hybridization to the 
proliferation-required Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalisEscherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequence of interest or by 

amplification using PCR primers based on the proliferation-required nucleotide sequence of interest as 
described above. In this way, sequences which may be required for the proliferation of the second 
cell or microorganism may be identified. For example, the second microorganism may be 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

35 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida hrusei, Candida kefyr (also called Candida pseudotropicalis), Candida dublmiensis, 
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Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulmum, Clostridium difficile, 
Clostridium perfrmgens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulation, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pastewella haemolytica, Pasteur ella 
multocida, Pneumocystis carmii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

1 0 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism is an organism other than E. coli. 
The homologous nucleic acid sequences from the second cell or microorganism which are 

15 identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 

20 Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi genes required for 

proliferation may thus be employed to determine whether the identified nucleotide sequences from a 
second cell or microorganism inhibit the proliferation of the second cell or microorganism. For 
example, the second microorganism may be Anaplasma marginale, Aspergillus fumigalus, Bacillus 
anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 

25 Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 

Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatwn, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pastewella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

35 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Sliigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
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Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the second 
microorganism may be an organism other than E. colL 

Antisense nucleic acids required for the proliferation of microorganisms other than 
5 Staphylococcus aureus, Salmonella typhimurhim, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or the genes corresponding thereto, may also be hybridized 
to a microarray containing the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis ORFs, Escherichia coli, 

1 0 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, and Salmonella typhi 

(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) to gauge the 
homology between the Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequences and the proliferation- 

15 required nucleic acids from other cells or microorganisms. For example, the proliferation-required 
nucleic acid may be fromAnaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, 
Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 

20 pseudotropicalis), Candida dublmiensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

25 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sovatei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the 
proliferation-required nucleotide sequences from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

35 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or 

homologous nucleic acids are used to identify proliferation-required sequences in an organism other 
than E coli. In some embodiments of the present invention, the proliferation-required sequences 
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may be trom an organism other than £ coli. The proliferation-required nucleic acids from a cell or 
microorganism other than Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusjaecalis, Escherichia coli, Enter ococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be hybridized to the array 
5 under a variety of conditions which permit hybridization to occur when the probe has different 
levels of homology to the nucleotide sequence on the microarray. This would provide an indication 
of homology across the cells or microorganisms as well as clues to other possible essential genes in 
these cells or microorganisms. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
antisense nucelic acids of SEQ ID NOs. 8-3795 or homologous antisense nucleic acids) mat inhibit 
bacterial growth or proliferation can be used as antisense therapeutics for killing bacteria. The 
antisense sequences can be complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012,homologousnucleicacids,orporrionsthereof Alternatively, antisense therapeutics can be 
complementary to operons in which proliferation-required genes reside (Le. the antisense nucleic acid 
may hybridize to a nucleotide sequence of any gene in the operon in which the proliferation-required 
genes reside). Further, antisense therapeutics can be complementary to a proliferation-required gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a sequence spanning at least a 
portion of two or more genes, a 5' noncodingregion or a 3' noncoding region located upstream or 
downstream from the actual sequence that is required for bacterial proliferation or an operon containing 
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In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to r^oliferation-required 
sequences that are specific for particular species of cells or microorganisms can be used as probes to 
identifyparticularmiCTOoigaiu^ This utility provides a rapid 

and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it In an extension of this utility, antibodies 
generated against proteins translated from mRNA transcribed from proliferation-required sequences 
can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
discussed in more detail below, in such methods, the structure of the gene product is determined using 
techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
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mereoito uilubit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 
a structure which allows them to interact with the active site of a gene product, such as the active site of 
an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product 

The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
to limit the scope of the present invention. 

EXAMPLES 

The following examples are directed to Ihe identification and exploitation of genes required for 
proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids ofSEQ ID NOs.: 8-3795, 
the nucleic acids of SEQ ID NOS.: 3796-3800,3806-4860,5916-10012, or the polypeptides of SEQ ID 
NOs.: 3801-3805, 4861-5915,10013-14110. Likewise, homologous codingnucleic acids or portions 
thereof, may be used in any of the procedures described below. 

Genes Identified as Required for Proliferation of Staphylococcus aureus, Salmonella 
typhhmtrium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examiiiation of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 
produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
^Staphylococcus aureus, Salmonella typhi,nurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa or Enterococcus faecalis gene product such that they interacted with sense mRNA 
produced from various Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis genes and thereby decreased the translation 
efficiency or the level of the sense messenger RNA thus decreasing production of the protein encoded 
by these sense mRNA molecules. In cases where the sense mRNA encoded a protein required for 
proliferation, bacterial cells containing a vector from which transcription from the promoter had been 
induced failed to grow or grew at a substantially reduced rate. Additionally, in cases where the 
transcript produced was complementary to at least a portion of a non-translated RNA and where that 
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non-translated RNA was required for proliferation, bacterial cells containing a vector from which 
transcription from the promoter had been induced also failed to grow or grew at a substantially reduced 
rate. 

EXAMPLE 1 

5 Inhibition of Bacterial Proliferation after Induction of Antisense Exp ression 

Nucleic acids involved in proliferation of Staphylococcus aureus, Salmonella typhimurium, 
and Klebsiella pneumoniae were identified as follows. Randomly generated fragments of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
or Enterococcusfaecalis genomic DNA were transcribed from inducible promoters. 
10 In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 

comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Provisional Patent Application 
Serial Number 60/259,434. Transcription from this hybrid promoter is inducible by xylose. 
Randomly generated fragments of Salmonella typhimurium genomic DNA were 
15 transcribed from an EPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1 997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 
pLEX5BA-kan, pLEX5B A was digested to completion with Clal in order to remove the bla gene. 
Then the plasmid was treated with a partial Noil digestion and blunted with T4 DNA polymerase. A 
20 3 .2 kbp fragment was then gel purified and ligated to a blunted 1 .3 kbp kan gene from pKamc. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 
to identify genes required for proliferation of Klebsiella pneumoniae. 

Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were trancribed 
25 from a two-component inducible promoter system. Integrated on the chromosome was the T7 RNA 
polymerase gene regulated by lacUVSI lacO (Brunschwig, E. and Darzins, A. 1992. Gene 1 1 1:35- 
41). On a separate plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, 
was fused with a lacO operator followed by a multiple cloning site. 

Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
30 at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 

proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

In the case of Staphylococcus aureus, a shotgun library oi Staphylococcus aureus genomic 
fragments was cloned into the vector pXyIT5-P15a, which harbors the XylT5 inducible promoter. 
35 The vector was linearized at a unique BamUl site immediately downstream of the XyIT5 

promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 
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was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
5 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent^. coli strain XL 1 -Blue MRF 
(Stratagene) and plated on LB medium with supplemented with carbeniciUin at 100 jug/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

1 0 The purified library was then transformed into electrocompetent Staphylococcus aureus 

RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 ng/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOuJ of LBG + CM15 liquid medium. 

15 Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 
onto solid LBG + CM1 5 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 

20 able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 

25 and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 
hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 

30 serial dilution of 1 0 4 or less on die xylose plate and grow at a serial dilution of 10 8 or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
back diluting cultures 1 :200 into fresh media containing 1 mM IPTG or media lacking IPTG and 

35 measuring the OD450 every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared 
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Aliquots of from 0.5 to 3 ^1 of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
toIPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
5 follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 

transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by iacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. 
Gene 111 :35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 

10 Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 

downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 
will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 

15 vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the TllacO inducible 
promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 

20 polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligatedto form a shotgun library. 

The ligated products were transformed into electrocompetent^. coli strain XL I -Blue MRP 
(Stratagene) and plated on LB medium with carbenicillin at 1 00 g/ml or Streptomycin 1 00 g/ml. 

25 Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into elecfaocompetent Pseudomonas aeruginosa 
strain PAO 1 . Resulting transformants were plated on LB agar with carbenicillin at 1 00 g/ml or 
Streptomycin 40 g/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 

30 colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 1 of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB1 00 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 

35 compromised in the presence of IPTG. 

Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 
able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
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as follows: Colonies from die plate lacking 1PTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB1 00 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 
and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
5 384 well array and then gridded onto media with and without 1 mM EPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 
dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
10 grow at a serial dilution of 1 0 4 or less on the IPTG plate and grow at a serial dilution of 10 8 or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 
Pseiidomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
15 those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of K faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 
which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
20 Should the genomic DNA downstream of the promoter contain, in an antisense orientation, at least 
a portion of a mRNA encoding a gene product involved in proliferation, then induction of 
expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of K faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
25 site immediately downstream of the promoter/operator. The linearized vector was treated with 
alkaline phosphatase to prevent reclosure of die linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
selected by gel purification. The size-selected genomic fragments were added to the linearized and 
3 0 dephosphorylated vector at a molar ratio of 2 to 1 , and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetentE, coli strain TOP10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 fig/mi. Resulting colonies 
numbering 5 x I0 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

35 The purified library was then transformed into electrocompetent E. faecalis strain OG1RF. 

Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 p.g/ml in 
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order to generate 1 00 to 1 50 platings at 500 colonies per plating. The colonies were subjected to 
robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 jil of 
THB + Erm 10 ng/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
5 Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 

10 individual wells of a 96 well culture dish containing THB + Enn 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 

1 5 media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 

20 in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted R 
faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

25 It will be appreciated that other restriction enzymes and other endonucleases or 

methodologies may be used to generate random genomic fragments. In addition, random genomic 
fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribmg Nucleic Acid Frap rne nts with 
Detrimental Effects on Staphylococcus aureus. Salmonella typhimurium. Klebsiella pneumoniae. 
Pseudomonas aeruginosa or Enterococcus faecalis Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. Staphylococcus 
aureus were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol to 
select for the plasmid). Growth was carried out at 37°C overnight in culture tubes or 2 ml deep 
well microtiter plates. 

1 0 Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 

centrifuged and the cell pellets resuspended in 1 .5 mg/ml solution of lysostaphin (20 ul/ml of 

original culture) followed by addition of 250 |xl of resuspension buffer (Qiagen). Alternatively, cell 

pellets were resuspended directly in 250 ul of resuspension buffer (Qiagen) to which 5-20 jll! of a 1 

mg/ml lysostaphin solution were added. 
15 DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 

to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 ul of Qiagen purified plasmid was put into a total reaction volume of 25 ul Qiagen Hot 

Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
20 pXylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 2) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 

For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 

5' - TGTTTTATCAGACCGCTT- 3' (SEQ ID NO: 2) and 
25 S'-ACAATTTCACACAGCCTC-S' (SEQ ID NO: 4) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95° C 15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 
30 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
35 instructions. 
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For Pseudomonas aeruginosa, plasmids from transfonnant colonies that received a dilution 

plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LBwithcarbenicillinat 100 g/ml or Streptomycin 40 g/ml to select for the plasmid). Growth 
5 was carried out at 30°C overnight in 100 ul culture wells in microliter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix, PCR reactions were in 96 

well microtiter plates. For plasmid pEP5S the following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 5) 

pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ YD NO: 6) 
10 PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95° C 15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 

Step 4. 72° C 1 minute 
15 Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

20 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 

T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 7) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94°C15min 
25 Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

30 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For E. faecalis, plasmids from transfonnant colonies that received a dilution plating score 
of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. & faecalis were grown in THB 10 ng/ml Erm at 30°C overnight in 100 ul culture wells 
35 in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 jul Qiagen Hot Start 
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PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

P XylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) and the 
pEP/pAKl primer. 
5 PCR was carried out in a PE GenAmp with the following cycle times: 
Stepl. 95° C 15min 
Step 2. 94°C45 sec 
Step 3. 54°C45 sec 
Step 4. 72° C 1 minute 
10 Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

15 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 94°C15min 
20 Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60°C4min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

25 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 
automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
identified inserts are listed in Table IA and discussed below. 
30 EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis obtained from the expression vectors discussed above were compared to known sequences 
3 5 from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa or Enterococcus faecalis and other microorganisms as follows. First, to confirm that 
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each clone originated from one location on the chromosome and was not chimeric, the nucleotide 
sequences of the selected clones were compared against the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecal is genomic 
sequences to align the clone to the correct position on the chromosome. The NCBI BLASTN v 
5 2.0.9 program was used for this comparison, and the incomplete Staphylococcus aureus genomic 
sequences licensed from TIGR, as well as the NCBI nonredundant GenBank database were used as 
the source of genomic data. Salmonella typhimurium sequences were compared to sequences 
available from the Genome Sequencing Center (ht^)^/genome.wusd.edu/gsc/salmonel]a.sbtml),and 
the Sanger Centre (http://www. sanger.ac.uk/proj ects/ S typhi). Pseudomonas aeruginosa sequences 
1 0 were compared to a proprietary database and the NCBI GenBank database. The E faecalis sequences 
were compared to a proprietary database. 

The BLASTN analysis was performed using the default parameters except that the filtering 
was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

15 In general, antisense molecules and their complementary genes are identified as follows. 

First, all possible full length open reading frames (ORFs) are extracted from available genomic 
databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 

20 analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 

necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 

25 the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 
SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 

30 In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 8-3795 was used to identify 
the corresponding Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis ORFs in the PathoSeq v.4.1 (March 2000 
release) database of microbial genomic sequences. For this purpose, the NCBI BLASTN 2.0.9 

35 computer algorithm was used. The default parameters were used except that filtering was turned 
off. The default parameters for the BLASTN and BLASTX analyses were: 
Expectation value (e)=10 
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Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 
5 X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GFs in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)=-3 
Reward for a nucleotide match (BLASTN only)=l 
Number of one-line descriptions (V)=500 
1 0 Number of alignments to show (B)=250 

Threshold for extending hits=defauh 

Perform gapped alignment (not available with BLASTX)=T ' 
Query Genetic code to useF=l 
DB Genetic code (for TBLAST[nx] only=l 
1 5 Number of processors to use=l 

SeqAlign file 

Believe the query defline=F 
Matrix=BLOSUM62 
Word Size= default 
20 Effective length of the database (use zero for the real size>=0 

Number of best hits from a region to keep=100 
Length of region used to judge hitsF=20 

Effective length of the search space (use zero for the real size>=0 
Query strands to search against database (for BLAST[nx] and TBLASTX), 3 is both, 1 is 
25 top, 2 is bottom=3 

Produce HTML output=F 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 

30 the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.comy 
For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop 
St, N. W., Suite B, Atlanta, GA, 30318, USA. 

35 Antisense clones were identified as those clones for which transcription from the inducible 

promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. ORFs complementary to the antisense nucleic acids, and 
their encoded polypeptides, are listed in Table EB. 

40 The gene descriptions in the PathoSeq database derive from annotations available in the 

public sequence databases described above. Where a clone was found to share significant sequence 
identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table IA lists the SEQ ID NOs. and clone names of the inserts which inhibited proliferation 

45 and the organism in which the clone was identified. This information was used to identify the 
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ORFs (SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) whose gene products (SEQ ID NOs. 
3801-3805, 4861-5915, 10013-141 10) were inhibited by the nucleic acids comprising the 
nucleotide sequences of SEQ ID NOs. 8-3795. Table IB lists the clone name, the SEQ ED NO. of 
the antisense clone (in the column labelled Clone SEQ ID), the PathoSeq Locus containing the 
5 clone, the SEQ ID of the ORF identified in PathoSeq (in the column labelled Gene Seq ID 

(protein), the refined full length gene (column labelled genemarked gene), and die SEQ ID NO of 
the protein encoded by the refined full length gene (column labelled full length ORF protein SEQ 
ID). 

Table IC provides a cross reference between PathoSeq Gene Locus listed in Table IB, the 
1 0 SEQ ID NOs. of the PathoSeq proteins and the SEQ ID NOs. of the nucleic acids which encode 
them. 

It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

15 EXAMPLE 4 

Identification of Genes and their Corresponding Operons Affected by Antisense Inhibition 
Once the genes involved in Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis proliferation are identified as 
described above, the operons in which these genes lie may be identified by comparison with known 

20 microbial genomes. Since bacterial genes are transcribed in a polycistronic manner, the antisense 

inhibition of a single gene in an operon might affect the expression of all the other genes on the operon 
or the genes downstream from the single gene identified. Accordingly, each of the genes contained 
within an operon may be analyzed for their effect on proliferation. 

Operons are predicted by looking for all adjacent genes in a genomic region that lie in the 

25 same orientation with no large noncoding gaps in between. First, full-length ORFs complementary 
to the antisense molecules are identified as described above. Adjacent ORFs are then identified and 
their relative orientation determined either by directly analyzing the genomic sequences 
surrounding the ORFs complementary to the antisense clones or by extracting adjacent ORFs from 
the collection obtained through whole genome ORF analysis described above followed by ORF 

30 alignment. Operons predicted in this way may be confirmed by comparison to the arrangement of 
the homologous nucleic acids in the Bacillus subtilis complete genome sequence, as reported by the 
genome database compiled at Institut Pasteur Subtilist Release Rl 5. 1 (June 24, 1999) which can be 
found at http://bioweb.pasteur.fr/GenoList/SubtiList/ . The Bacillus subtilis genome is the only fully 
sequenced and annotated genome from a Gram-positive microorganism, and appears to have a high 

35 level of similarity to Staphylococcus aureus both at the level of conservation of gene sequence and 
genomic organization including operon structure. Operons for Salmonella typhimurium and 
Klebsiella pneumoniae may be identified by comparison with E. coli, Haemophilus, or 
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Pseudomonas sequences. The Pseudomonas aeruginosa web site (httpyAvww.pseudomonas.com) 
can also be used to help predict operon organization in this bacterium. 

Extensive DNA sequences of Salmonella typhhrrurium are available through the Salmonella 
Genome Center (Washington University, St. Louis, MO) the Sanger Centre (United Kingdom) and 
5 the PathoSeq database (Incyte ). Annotation of some of the DNA sequences in some of the 

aforementioned databases is lacking, but comparisons may be made to E. coli using tools such as 
BLASTX. 

Public or proprietary databases may be used to analyzed E. faecalis sequences as well as 

sequences from the organisms listed above. 
10 The results of such an analysis as applied to clone number S1M10000001 A05 from 

Staphylococcus aureus are listed in Table II. Table H lists the SEQ ID NOs. of the Staphylococcus 

aureus genes involved in proliferation, the SEQ ID NOs. of the proteins encoded by these genes, 

and the clone name containing the nucleic acid which inhibits Staphylococcus aureus proliferation. 

In addition, Table II lists those other genes located on the operon included in the Staphylococcus 
1 5 aureus genomic sequence determined as described above. For each of the genes described in Table 

II, the microorganism containing the most closely related homolog, identified in one of the public 

databases, is also indicated in Table II. 

TABLE II 

20 : 



DNA 
SeqlD 


Protein 
Seq ID 


Molecule 
number 


Clone name 


Gene 


Organism used for 
identification of 
gene 


3796 


3801 


SaXAOOl 


S1M10000001A05 


ytml 


A subtilis 


3797 


3802 






nirR 


S. carnosus 


3798 


3803 






nirB 


S. carnosus 


3799 


3804 






nirD 


S. carnosus 


3800 


3805 






sirB 


5. carnosus 



The preceding analyses may be conducted for each of the sequences which are listed in 
Table LA which inhibit proliferation and the ORFs listed in Table IB and Table IC. Once the foil 
length ORFs and/or the operons containing them have been identified using the methods described 

25 above, they can be obtained from a genomic library by performing a PCR amplification using 
primers at each end of the desired sequence. Those skilled in the art will appreciate that a 
comparison of the ORFs to homologous sequences in other cells or microorganisms will facilitate 
confirmation of the start and stop codons at the ends of the ORFs. 

In some embodiments, the primers may contain restriction sites which facilitate the 

30 insertion of the gene or operon into a desired vector. For example, the gene may be inserted into an 
expression vector and used to produce the proliferation-required protein as described below. Other 
methods for obtaining the foil length ORFs and/or operons are familiar to those skilled in the art. 
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For exmaple, natural restriction sites may be employed to insert the full length ORPs and/or 
operons into a desired vector. 

EXAMPLES 

Identification of Individual G enes within an Operon Required for Proliferation 
5 The following example illustrates a method for determining if a targeted gene within an 

operon is required for cell proliferation by replacing the targeted allele in the chromosome with an 
in-frame deletion of the coding region of the targeted gene. 

Deletion inactivation of a chromosomal copy of a gene in Staphylococcus aureus, 
Salmonella typhhnurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
10 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi can be accomplished by integrative gene replacement. The principles of this 
method were described in Xia, M., et al. 1999 Plasmid 42: 144- 149 and Hamilton, C. M., et al 
1989. J. Bacteriol 171: 4617-4622. A similar gene disruption method is available for Pseudomonas 
aeruginosa, except the counter selectable marker is sacB (Schweizer, H. P., Klassen, T. and Hoang, 
1 5 T. (1996) Mol. Biol, of Pseudomonas. ASM press, 229-237). In this approach, a mutant allele of 
the targeted gene is constructed by way of an in-frame deletion and introduced into the 
chromosome using a suicide vector. This results in a tandem duplication comprising a deleted 
(null) allele and a wild type allele of the target gene. Cells in which the vector sequences have been 
deleted are isolated using a counter-selection technique. Removal of the vector sequence from the 
20 chromosomal insertion results in either restoration of the wild-type target sequence or replacement 
of the wild type sequence with the deletion (null) allele. E faecalis genes can be disrupted using a 
suicide vector that contains an internal fragment to a gene of interest. With the appropriate selection 
this plasmid will homologously recombine into the chromosome (Nallapareddy, S. &, X. Qin, G. 
M. Weinstock, M. Hook, B. E. Murray. 2000. Infect Immun. 68:5218-5224). 
25 The resultant population of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi colonies can then be 
evaluated to determine whether the target sequence is required for proliferation by PCR 
amplification of the affected target sequence. If the targeted gene is not required for proliferation, 
3 0 then PCR analysis will show that roughly equal numbers of colonies have retained either the wild- 
type or the mutant allele. If the targeted gene is required for proliferation, then only wild-type 
alleles will be recovered in the PCR analysis. 

The method of cross-over PCR is used to generate the mutant allele by amplification of 
nucleotide sequences flanking but not including the coding region of the gene of interest, using 
35 specifically designed primers such that overlap between the resulting two PCR amplification 

products allows them to hybridize. Further PCR amplification of this hybridization product using 



-99- 



WO 01/70955 



PCT/US01/09180 



primers representing the extreme 5 ' and 3 ' ends can produce an amplification product containing an 
in-frame deletion of the coding region but retaining substantial flanking sequences. 

For Staphylococcus aureus, this amplification product is subcloned into the suicide vector 
pSA3 182 (Xia, M., et al. 1999 Plasmid 42:144-149) which is host-dependent for autonomous 
5 replication. This vector includes a tetC tetracycline-resistance marker and the origin of replication 
of the well-known Staphylococcus aureus plasmid pTl 81 (Mojumdar, M and Kahn, S.A., 
Characterisation of the Tetracycline Resistance Gene of Plasmid pT181, J. Bacteriol. 170: 5522 
(1988)). The vector lacks the repC gene which is required for autonomous replication of the vector 
at the pTl 8 1 origin. This vector can be propagated in a Staphylococcus aureus host strain such as 

10 S A3 528, which expresses repC in trans. Once the amplified truncated target gene sequence is 
cloned and propagated in the pSA3 182 vector, it can then be introduced into a repC minus strain 
such as RN4220 (Kreiswirth, B.N. et al., The Toxic Shock Syndrome Exotoxin Structural Gene is 
Not Detectably Transmitted by a Prophage, Nature 305:709-712 (1983)) by electroporation with 
selection for tetracycline resistance. In this strain, the vector must integrate by homologous 

1 5 recombination at the targeted gene in the chromosome to impart drug resistance. This results in a 
inserted truncated copy of the allele, followed by pSA3 1 82 vector sequence, and finally an intact 
and functional allele of the targeted gene. 

Once a tetracycline resistant Staphylococcus aureus strain is isolated using the above 
technique and shown to include truncated and wild-type alleles of the targeted gene as described 

20 above, a second plasmid, pSA7592 (Xia, M., et al. 1999 Plasmid 42:144-149) is introduced into the 
strain by electroporation. This gene includes an erythromycin resistance gene and a repC gene that 
is expressed at high levels. Expression of repC in these transformants is toxic due to interference of 
normal chromosomal replication at the integrated pTl 81 origin of replication. This selects for 
strains that have removed the vector sequence by homologous recombination, resulting in either of 

25 two outcomes: The selected cells either possess a wild-type allele of the targeted gene or a gene in 
which the wild-type allele has been replaced by the engineered in-frame deletion of the truncated 
allele. 

PCR amplification can be used to determine the genetic outcome of the above process in 
the resulting erythromycin resistant, tet sensitive transformant colonies. If the targeted gene is not 
30 required for cellular replication, then PCR evidence for both wild-type and mutant alleles will be 
found among the population of resultant transformants. However, if the targeted gene is required 
for cellular proliferation, then only the wild-type form of the gene will be evident among the 
resulting transformants. 

Similarly, for Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
35 or Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi the PCR products containing the mutant allele of the 
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target sequence may be introduced into an appropriate knockout vector and cells in which the wild 
type target has been disrupted are selected using the appropriate methodology. 

The above methods have the advantage that insertion of an in-frame deletion mutation is far 
less likely to cause downstream polar effects on genes in the same operon as the targeted gene. 
5 However, it will be appreciated that other methods for disrupting Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi genes which are familiar to those skilled in the art may also be used. 

Each gene in the operon may be disrupted using the methodology above to determine 
1 0 whether it is required for proliferation. 

EXAMPLE 6 

Expression of the Proteins Encoded by Genes Identified as 

Required for Staphylococcus aureus. Salmonella typhimurrum, Klebsiella pneumoniae. 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coll Enterococcus faecalis. 
15 Haemophilus influenzae, Helicobacter pylori or Salmonella typhi Proliferation 

The following is provided as one exemplary method to express the proliferation-required 

proteins idenfied as described above. The proliferation-required proteins may be expressed using any 

of the bacterial, insect, yeast, or mammalian expression systems known in the art In some 

embodiments, the proliferation-required proteins encoded by the identified nucleotide sequences 

20 described above (includingthe proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 1 0 
encoded by the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 are expressed 
using expression systems designed either for E, coli or for Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . First, the 

25 initiation and termination codons for the gene are identified. If desired, methods for improving 
translation or expression of the protein are well known in the art. For example, if the nucleic acid 
encoding the polypeptide to be expressed lacks a methionine codon to serve as the initiation site, a 
strong Shine-Delgarno sequence, or a stop codon, these nucleotide sequences can be added. Similarly, 
if the identified nucleic acid lacks a transcription termination signal, this nucleotide sequence can be 

3 0 added to the construct by, for example, splicing out such a sequence from an appropriate donor 

sequence. In addition, the coding sequence may be operably linked to a strong constitutive promoter 
or an inducible promoter if desired. The identified nucleic acid or portion thereof encoding the 
polypeptide to be expressed is obtained by, for example, PCR from the bacterial expression vector or 
genome using oligonucleotide primers complementary to the identified nucleic acid or portion thereof 

35 and containing restriction endonuclease sequences appropriate for inserting the coding sequences into 
the vector such that the coding sequences can be expressed from the vector's promoter. Alternatively, 
other conventional cloning techniques may be used to place the coding sequence under the control of 
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the promoter. In some embodiments, a termination signal may be located downstream of the coding 
sequence such that transcription of the coding sequence ends at an appropriate position. 

Several expression vector systems for protein expression in E. coli are well known and 
available to those knowledgeable in the art Tbe coding sequence may be inserted into any of these 
5 vectors and placed under the control of the promoter. The expression vector may men be 
transformed into DH5a or some other is. coli strain suitable for the over expression of proteins. 

Alternatively, an expression vector encoding a protein required for proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae,Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

1 0 Helicobacter pylori, or Salmonella typhi may be introduced into Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aerugmosa,Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 
Protocols for introducing nucleic acids into these organisms are well known in the art For example, 
die protocols described in J.CLee "Electroporation of Staphylococci" from Methods in Molecular 

15 Biology vol 47: Electroporation Protocols for Microorganisms Edited by : J.A. Nickoloff Humana 
Press Inc., Totowa, NJ. pp209-2 1 6, may be used to introduce nucleic acids into Staphylococcus 
aureus. Nucleic acids may also be introduced into Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis using methods familiar to those skilled in the 
art. Positive transfonnants are selected after growing the transformed cells on plates containing an 

20 antibiotic to which the vector confers resistance. In one embodiment, Staphylococcus aureus is 
transformed with an expression vector in which the coding sequence is operably linked to the T5 
promoter containing a xylose operator such that expression of the encoded protein is inducible with 
xylose. 

In one embodiment, the protein is expressed and maintained in the cytoplasm as the native 
25 sequence. In an alternate embodiment, the expressed protein can be modified to include a protein 
tag that allows for differential cellular targeting, such as to the periplasmic space of Gram-negative 
or Gram-positive expression hosts or to the exterior of the cell (Le., into the culture medium). In 
some embodiments, the osmotic shock cell lysis method described in Chapter 16 of Current 
Protocols in Molecular Biology, Vol. 2, (Ausubel, et al., Eds.) John Wiley & Sons, Inc. (1997) may 
30 be used to liberate the polypeptide from the cell. In still another embodiment, such a protein tag 
could also facilitate purification of the protein from either fractionated cells or from the culture 
medium by affinity chromatography. Each of these procedures can be used to express a proliferation- 
required protein. 

Expressed proteins, whether in the culture medium or liberated from the periplasmic space or 
35 the cytoplasm, are thai purified or enriched from the supernatant using conventional techniques such as 
ammonium sulfate precipitation, standard chromatography, immunoprecipitation, 
immunochromatography, size exclusion chromatography, ion exchange chromatography, and HPLC. 
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. Alternatively, the polypeptide may be secreted from the host cell in a sufficiently enriched or pure state 
in die supernatant or growth media of the host cell to permit it to be used for its intended purpose 
without further enrichment. The purity of the protein product obtained can be assessed using 
techniques such as SDS PAGE, which is a protein resolving technique well known to those skilled in 
5 the art Coomassie, silver staining or staining with an antibody are typical methods used to visualize 
the protein of interest 

Antibodies capable of specifically recognizing the protein of interest can be generated using 
synthetic peptides using methods well known in the art See, Antibodies: A Laboratory Manual, 
(Harlow and Lane, Eds.) Cold Spring Harbor Laboratory (1988). For example, 1 5-mer peptides having 

10 an amino acid sequence encoded by the appropriate identified gene sequence of interest or portion 
thereof can be chemically synthesized. The synthetic peptides are injected into mice to generate 
antibodies to the polypeptide encoded by the identified nucleic acid sequence of interest or portion 
thereof. Alternatively, samples of the protein expressed from the expression vectors discussed above 
can be purified and subjected to amino acid sequencing analysis to confirm the identity of the 

1 5 recombinantry expressed protein and subsequently used to raise antibodies. An Example describing in 
detail the generation of monoclonal and polyclonal antibodies appears in Example 7. 

The protein encoded by the identified nucleic acid of interest or portion thereof can be purified 
using standard immunochromatography techniques. In such procedures, a solution containing the 
secreted protein, such as the culture medium or a cell extract, is applied to a column having antibodies 

20 against the secreted protein attached to the chromatography matrix. The secreted protein is allowed to 
bind the immunochromatography column. Thereafter, the column is washed to remove non- 
specifically bound proteins. The specifically-bound secreted protein is then released from the column 
and recovered using standard techniques. These procedures are well known in the art. 

In an alternative protein purification scheme, the identified nucleic acid of interest or portion 

25 thereof can be incorporated into expression vectors designed for use in purification schemes employing 
chimeric polypeptides. In such strategies the coding sequence of the identified nucleic acid of interest 
or portion thereof is inserted in-frame with the gene encoding the other half of the chimera. The other 
half of the chimera can be maltose binding protein (MS?) or a nickel binding polypeptide encoding 
sequence. A chromatography matrix having maltose or nickel attached thereto is then used to purify 

30 the chimeric protein. Protease cleavage sites can be engineered between the MBP gene or the nickel 
binding polypeptide and the identified expected gene of interest, or portion thereof. Thus, the two 
polypeptides of the chimera can be separated from one another by protease digestion. 

One useful expression vector for generating maltose binding protein fusion proteins is pMAL 
(New England Biolabs), which encodes the malE gene. In the pMal protein fusion system, the cloned 

35 gene is inserted into a pMal vector downstream from the malE gene. This results in the expression of 
an MBP-fusion protein. The fusion protein is purified by affinity chromatography. These techniques 
as described are well known to those skilled in the art of molecular biology. 
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EXAMPLE 7 

Production of an Antibody to an isolated Staphylococcus aureus. Salmonella typhimurium. Klebsiella 
pneumoniae. Pseudomonas aeruginosa JEnterococcus faecalis.Escherichiacoli Enterococcus 
faecalis. Haemophilus influenzae. Helicobacter pylori or Salmonella typhi Protein 
5 Substantially pure protein or polypeptide (including one of the polypeptides of SEQ ED NOs.: 

3801-3805,4861-5915, 10013-141 10) is isolated from the transformed cells as described in Example 6. 
The concentration of protein in the final preparation is adjusted, for example, by concentration on a 
10,000 molecular weight cut off ANflCON filter device (Millipore, Bedford, MA), to the level of a few 
micrograms/ml. Monoclonal or polyclonal antibody to the protein can then be prepared as follows: 

1 0 Monoclonal Antibody Production by Hy bridoma Fusion 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as described can 
be prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein, C, 
Nature 256:495 (1975) or any of the well-known derivative methods thereof. Briefly, a mouse is 
repetitively inoculated with a few micrograms of the selected protein or peptides derived therefrom 

1 5 over a period of a few weeks. The mouse is then sacrificed, and the antibody-producing cells of the 

spleen isolated. The spleen cells are fused by means of polyethylene glycol with mouse myeloma cells, 
and the excess unfused cells are destroyed by growth of the system on selective medium comprising 
aminopterin (HAT medium). The successfully-fused cells are diluted and aliquots of the dilution 
placed in wells of a microliter plate where growth of the culture is continued. Antibody-producing 

20 clones are identified by detection of antibody in the supernatant fluid of the wells by immunoassay 

procedures, such as ELIS A, as described by Engvall, E., "Enzyme immunoassay ELISA and EMIT/* 
Meth. EnzymoL 70:41 9 (1980), and derivative methods thereof. Selected positive clones can be 
expanded and their monoclonal antibody product harvested for use. Detailed procedures for 
monoclonal antibody production are described in Davis, L. et al. Basic Methods in Molecular Biology 

25 Elsevier, New York. Section 2 1-2. 

Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogeneous epitopes of a single protein or a 
peptide can be prepared by immunizing suitable animals with the expressed protein or peptides derived 
therefrom described above, which can be unmodified or modified to enhance immunogenicity. 

3 0 Effective polyclonal antibody production is affected by many factors related both to the antigen and the 
host species. For example, small molecules tend to be less immunogenic than larger molecules and can 
require the use of carriers and adjuvant Also, host animals vary in response to site of inoculations and 
dose, with both inadequate or excessive doses of antigen resulting in low titer antisera. Small doses (ng 
level) of antigen administered at multiple intradermal sites appears to be most reliable. An effective 

3 5 immunization protocol for rabbits can be found in Vaitukaitis, J. et al. J. Clin. Endocrinol. Metab. 
33:988-991 (1971). 
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Booster injections can be given at regular intervals, and antiserum harvested when antibody 
titer thereof, as determined semi-quantitatively, for example, by double immunodiffusion in agar 
against known concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et al., 
Chap. 1 9 in: Handbook of Experimental Immunology D. Wier (ed) Blackwell (1973). Plateau 
5 concentration of antibody is usually in the range of 0.1 to 02 mgfail of sexum (about 12 pM). Affinity 
of the antisera for the antigen is determined by preparing competitive binding curves, as described, for 
example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d Ed. (Rose and Friedman, 
Eds.) Amer. Soc. For Microbiol., Washington, D.C. (1980). 

Antibody preparations prepared according to either protocol are useful in quantitative 
10 immunoassays which determine concentrations of antigen-bearing substances in biological samples; 
they are also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological 
sample. The antibodies can also be used in therapeutic compositions for killing bacterial cells 
expressing the protein. 

EXAMPLE 8 

15 Screening Chemical Libraries 

A. Protein-Based Assays 

Having isolated and expressed bacterial proteins shown to be required for bacterial 
proliferation, the present invention further contemplates the use of these expressed target proteins in 
assays to screen libraries of compounds for potential drug candidates. The generation of chemical 

20 libraries is well known in the ait For example, combinatorial chemistry can be used to generate a 

library of compounds to be screened in the assays described herein. A combinatorial chemical library 
is a collection of diverse chemical compounds generated by either chemical synthesis or biological 
synthesis by combining a number of chemical "building block" reagents. For example, a linear 
combinatorial chemical library such as a polypeptide libraiy is formed by combining amino acids in 

25 every possible combination to yield peptides of a given length. Millions of chemical compounds 

theoretically can be synthesized through such combinatorial mixings of chemical building blocks. For 
example, one commentator observed that the systematic, combinatorial mixing of 100 interchangeable 
chemical building blocks results in the theoretical synthesis of 100 million tetrameric compounds or 10 
billion pentameric compounds. (Gallop et al., "Applications of Combinatorial Technologies to Drug 

30 Discovery, Background and Peptide Combinatorial Libraries," Journal of Medicinal Chemistry, Vol. 
37,No. 9, 1233-1250(1994). Other chemical libraries known to those in the art may also be used, 
including natural product libraries. 

Once generated, combinatorial libraries can be screened for compounds that possess desirable 
biological properties. For example, compounds which may be useful as drugs or to develop drugs 

35 would likely have the ability to bind to the target protein identified, expressed and purified as discussed 
above. Further, if the identified target protein is an enzyme, candidate compounds would likely 
interfere with the enzymatic properties of the target protein. For example, the enzymatic function of a 
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target protein may be to serve as a protease, nuclease, phosphatase, dehydrogenase, transporter 
protein, transcriptional enzyme, and any other type of enzyme known or unknown. Thus, the present 
invention contemplates using the protein products described above to screen combinatorial chemical 
libraries. 

5 In one example, the target protein is a serine protease and the substrate of the enzyme is 

known. The present example is directed towards the analysis of libraries of compounds to identify 
compounds that function as inhibitors of the target enzyme. First, a library of small molecules is 
generated using methods of combinatorial library formation well known in die art. U.S. Patent Nos. 
5,463,564 and 5,574, 656, to Agrafiotis, et at, entitled "System and Method of Automatically 

1 0 Generating Chemical Compounds with Desired Properties," are two such teachings. Then the library 
compounds are screened to identify those compounds that possess desired structural and functional 
properties. U.S. Patent No. 5,684,71 1, also discusses a method for screening libraries. 

To illustrate the screening process, the target polypeptide and chemical compounds of the 
library are combined with one another and permitted to interact with one another. A labeled substrate 

15 is added to the incubation. The label on the substrate is such that a detectable signal is emitted from the 
products of the substrate molecules that result from the activity of the target polypeptide. The emission 
of this signal permits one to measure the effect of the combinatorial library compounds on the 
enzymatic activity of target enzymes by comparing it to the signal emitted in the absence of 
combinatorial library compounds. The characteristics of each library compound are encoded so that 

20 compounds demonstrating activity against the enzyme can be analyzed and features common to the 
various compounds identified can be isolated and combined into future iterations of libraries. 

Once a library of compounds is screened, subsequent libraries are generated using those 
chemical building blocks that possess the features shown in the first round of screen to have activity 
against the target enzyme. Using this method, subsequent iterations of candidate compounds will 

25 possess more and more of those structural and functional features required to inhibit the function of the 
target enzyme, until a group of enzyme inhibitors with high specificity for the enzyme can be found. 
These compounds can then be further tested for their safety and efficacy as antibiotics for use in 
mammals. 

It will be readily appreciated that this particular screening methodology is exemplary only. 

30 Other methods are well known to those skilled in the art. For example, a wide variety of screening 
techniques are known for a large number of naturally-occurring targets when the biochemical 
function of the target protein is known. For example, some techniques involve the generation and use 
of small peptides to probe and analyze target proteins both biochemically and genetically in order to 
identify and develop drug leads. Such techniques include die methods described in PCT publications 

35 No. W09935494, W098 19162, W09954728. Other techniques utilize natural product libraries or 
libraries of larger molecules such as proteins. 
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It will be appreciated that the above protein-based assays may be performed with any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Psevdomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enierococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
5 polypeptides ofSEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110)orportionsthereof. In 
addition, the above protein-based assays may be performed with homologous polypeptides or 
portions thereof. 
B. Cell-Based Assays 

Current cell-based assays used to identify or to characterize compounds for drug discovery 

1 0 and development frequently depend on detecting the ability of a test compound to modulate the 
activity of a target molecule located within a cell or located on the surface of a cell. An advantage 
of cell-based assays is that they allow the effect of a compound on a target molecule's activity to be 
detected within the physiologically relevant environment of the cell as opposed to an in vitro 
environment. Most often such target molecules are proteins such as enzymes, receptors and the like. 

1 5 However, target molecules may also include other molecules such as DNAs, lipids, carbohydrates 
and RNAs including messenger RNAs, ribosomal RNAs, tRNAs, regulatory RNAs and the like. A 
number of highly sensitive cell-based assay methods are available to those of skill in the art to 
detect binding and interaction of test compounds with specific target molecules. However, these 
methods are generally not highly effective when the test compound binds to or otherwise interacts 

20 with its target molecule with moderate or low affinity. In addition, the target molecule may not be 
readily accessible to a test compound in solution, such as when the target molecule is located inside 
the cell or within a cellular compartment Thus, current cell-based assay methods are limited in that 
they are not effective in identifying or characterizing compounds that interact with their targets with 
moderate to low affinity or compounds that interact with targets that are not readily accessible. 

25 The cell-based assay methods of the present invention have substantial advantages over 

current cell-based assays. These advantages derive from the use of sensitized cells in which the 
level or activity of at least one proliferation-required gene product (the target molecule) has been 
specifically reduced to the point where the presence or absence of its function becomes a rate- 
determining step for cellular proliferation. Bacterial, fungal, plant, or animal cells can all be used 

30 with the present method. Such sensitized cells become much more sensitive to compounds that are 
active against the affected target molecule. Thus, cell-based assays of the present invention are 
capable of detecting compounds exhibiting low or moderate potency against the target molecule of 
interest because such compounds are substantially more potent on sensitized cells than on non- 
sensitized cells. Hie effect may be such that a test compound may be two to several times more 

35 potent, at least 10 times more potent, at least 20 times more potent, at least 50 times more potent, at 
least 100 times more potent, at least 1000 times more potent, or even more than 1000 times more 
potent when tested on the sensitized cells as compared to the non-sensitized cells. The 
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proliferation-required nucleic acids or polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, may be employed in any of the cell-based assays described 
5 herein. Similarly, homologous coding nucleic acids, homologous antisense nucleic acids, or 

homologous polypeptides or portions of the homologous nucleic acids or homologous polypeptides, 
may be employed in any of the cell-based assays described herein. 

Due in part to the increased appearance of antibiotic resistance in pathogenic 
microorganisms and to the significant side-effects associated with some currently used antibiotics, 

1 0 novel antibiotics acting at new targets are highly sought after in the art Yet, another limitation in 
the current art related to cell-based assays is the problem of repeatedly identifying hits against the 
same kinds of target molecules in the same limited set of biological pathways. This may occur 
when compounds acting at such new targets are discarded, ignored or foil to be detected because 
compounds acting at the "old" targets are encountered more frequently and are more potent than 

IS compounds acting at the new targets. As a result, the majority of antibiotics in use currently 
interact with a relatively small number of target molecules within an even more limited set of 
biological pathways. 

The use of sensitized cells of the current invention provides a solution to the above problem 
in two ways. First, desired compounds acting at a target of interest, whether a new target or a 

20 previously known but poorly exploited target, can now be detected above the "noise" of compounds 
acting at the "old" targets due to the specific and substantial increase in potency of such desired 
compounds when tested on the sensitized cells of the current invention. Second, the methods used 
to sensitize cells to compounds acting at a target of interest may also sensitize these cells to 
compounds acting at other target molecules within the same biological pathway. For example, 

25 expression of an antisense molecule to a gene encoding a ribosomal protein is expected to sensitize 
the cell to compounds acting at that ribosomal protein and may also sensitize the cells to 
compounds acting at any of the ribosomal components (proteins or rRNA) or even to compounds 
acting at any target which is part of the protein synthesis pathway. Thus an important advantage of 
the present invention is the ability to reveal new targets and pathways that were previously not 

30 readily accessible to drug discovery methods. 

Sensitized cells of the present invention are prepared by reducing the activity or level of a 
target molecule. The target molecule may be a gene product, such as an RNA or polypeptide 
produced from the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 

35 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi (including a gene product produced from the nucleic acids of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, such as the polypeptides of SEQ ID NOs.: 3801-3805, 4861- 
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5915, 10013-141 10) or from homologous nucleic acids. For example, the target molecule may be 
one of the polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-141 10 or a homologous 
polypeptide. Alternatively, the target may be a gene product such as an RNA or polypeptide which 
is produced from a sequence within the same operon as the proliferation-required nucleic acids 
5 fromStaphylococcus aureus, Salmonella typhimurhnn, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or from homologous nucleic acids. In 
addition, the target may be an RNA or polypeptide in the same biological pathway as the 
proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 

1 0 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or from 
homologous nucleic acids. Such biological pathways include, but are not limited to, enzymatic, 
biochemical and metabolic pathways as well as pathways involved in the production of cellular 
structures such the cell wall. 

15 Current methods employed in the arts of medicinal and combinatorial chemistries are able 

to make use of structure-activity relationship information derived from testing compounds in 
various biological assays including direct binding assays and cell-based assays. Occasionally 
compounds are directly identified in such assays that are sufficiently potent to be developed as 
drugs. More often, initial hit compounds exhibit moderate or low potency. Once a hit compound is 

20 identified with low or moderate potency, directed libraries of compounds are synthesized and tested 
in order to identify more potent leads. Generally these directed libraries are combinatorial chemical 
libraries consisting of compounds with structures related to the hit compound but containing 
systematic variations including additions, subtractions and substitutions of various structural 
features. When tested for activity against the target molecule, structural features are identified that 

25 either alone or in combination with other features enhance or reduce activity. This information is 
used to design subsequent directed libraries containing compounds with enhanced activity against 
the target molecule. After one or several iterations of this process, compounds with substantially 
increased activity against the target molecule are identified and may be further developed as drugs. 
This process is facilitated by use of the sensitized cells of the present invention since compounds 

30 acting at the selected targets exhibit increased potency in such cell-based assays, thus; more 

compounds can now be characterized providing more useful information than would be obtained 
otherwise. 

Thus, it is now possible using cell-based assays of the present invention to identify or 
characterize compounds that previously would not have been readily identified or characterized 
35 including compounds that act at targets that previously were not readily exploited using cell-based 
assays. The process of evolving potent drug leads from initial hit compounds is also substantially 
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improved by the cell-based assays of the present invention because, for the same number of test 
compounds, more structure-function relationship information is likely to be revealed. 

The method of sensitizing a cell entails selecting a suitable gene or operon. A suitable gene 
or operon is one whose transcription and/or expression is required for the proliferation of the cell to 
5 be sensitized. The next step is to introduce into the cells to be sensitized, an antisense RNA capable 
of hybridizing to the suitable gene or operon or to the RNA encoded by the suitable gene or operon. 
Introduction of the antisense RNA can be in the form of a vector in which antisense RNA is 
produced under the control of an inducible promoter. The amount of antisense RNA produced is • 
modulated by varying an inducer concentration to which the cell is exposed and thereby varying the 

1 0 activity of the promoter driving transcription of the antisense RNA. Thus, cells are sensitized by 
exposing them to an inducer concentration that results in a sub-lethal level of antisense RNA 
expression. The requisite maount of inducer may be derived empiracaUy by one of skill in the art 
In one embodiment of the cell-based assays, antisense nucleic acids complementary to the 
identified Staphylococcus aureus, Salmonella typhimurhtm, Klebsiella pneumoniae, Pseudomonas 

1 5 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi nucleotide sequences or portions thereof 
(including antisense nucleic acids comprising a nucleotide sequence complementary to one of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and the antisense nucleic acids of SEQ ID NOs.: &- 
3795 or antisense nucleic acids comprising a nucleotide sequence complementary to portions of the 

20 foregoing nucleic acids thereof), antisense nucleic complementary to homologous coding nucleic 
acids or portions thereof or homologous antisense nucleic acids are used to inhibit the production of 
a proliferation-required protein. Vectors producing antisense RNA complementary to identified 
genes required for proliferation, or portions thereof, are used to limit the concentration of a 
proliferation-required protein without severely inhibiting growth. The proliferation-required 

25 protein may be one of the proteins of SEQ ID NOs.: 3801-3805, 4861-591 5, 10013-141 10 or a 
homologous polypeptide. To achieve that goal, a growth inhibition dose curve of inducer is 
calculated by plotting various doses of inducer against the corresponding growth inhibition caused 
by the antisense expression. From this curve, the concentration of inducer needed to achieve 
various percentages of antisense induced growth inhibition, from 1 to 100% can be determined. 

30 A variety of different regulatable promoters may be used to produce the antisense nucleic 

acid. Transcription from the regulatable promoters may be modulated by controlling die activity of 
a transcription factor repressor which acts at the regulatable promoter. For example, if transcription 
is modulated by affecting the activity of a repressor, the choice of inducer to be used depends on the 
repressor/operator responsible for regulating transcription of the antisense nucleic acid. If the 

35 regulatable promoter comprises a T5 promoter fused to a xylO (xylose operator, e.g. derived from 
Staphylococcus xylosis (Schnappinger, D. et al., FEMS Microbiol. Let 129: 121-128 (1995)) then 
transcription of the antisense nucleic acid may be regulated by a xylose repressor. The xylose 
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repressor may be provided by ectoptic expression within an S. aureus cell of an exogenous xylose 
repressor gene, e.g. derived from S. xylosis DNA. In such cases transcription of antisense RNA 
from the promoter is inducible by adding xylose to the medium and the promoter is thus "xylose 
inducible." Similarly, IPTG inducible promoters may be used. For example, the highest 
5 concentration of the inducer that does not reduce the growth rate significantly can be estimated 
from the curve. Cellular proliferation can be monitored by growth medium turbidity via OD 
measurements. In another example, the concentration of inducer that reduces growth by 25% can 
be predicted from the curve. In still another example, a concentration of inducer that reduces 
growth by 50% can be calculated. Additional parameters such as colony forming units (cfii) can be 

1 0 used to measure cellular viability. 

Cells to be assayed are exposed to the above-determined concentrations of inducer. The 
presence of the inducer at this sub-lethal concentration reduces the amount of the proliferation 
required gene product to a sub-optimal amount in the cell that will still support growth. Cells 
grown in the presence of this concentration of inducer are therefore specifically more sensitive to 

1 5 inhibitors of the proliferation-required protein or RNA of interest or to inhibitors of proteins or 
RNAs in the same biological pathway as the proliferation-required protein or RNA of interest but 
not to inhibitors of unrelated proteins or RNAs. 

Cells pretreated with sub- inhibitory concentrations of inducer and thus containing a 
reduced amount of proliferation-required target gene product are then used to screen for compounds 

20 that reduce cell growth. The sub-lethal concentration of inducer may be any concentration 

consistent with the intended use of the assay to identify candidate compounds to which the cells are 
more sensitive. For example, the sub-lethal concentration of the inducer may be such that growth 
inhibition is at least about 5%, at least about 8%, at least about 10%, at least about 20%, at least 
about 30%, at least about 40%, at least about 50%, at least about 60% at least about 75%, or more. 

25 Cells which are pre-sensitized using the preceding method are more sensitive to inhibitors of the 
target protein because these cells contain less target protein to inhibit than do wild-type cells. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising a nucleotide sequence complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

30 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, antisense 
nucleic acids complementary to homologous coding nucleic acids or portions thereof or 
homologous antisense nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 

35 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi, or 
homologous polypeptides. 
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In another embodiment of the cell-based assays of the present invention, the level or 
activity of a proliferation required gene product is reduced using a mutation, such as a temperature 
• sensitive mutation, in the gene encoding a gene product required for proliferation and an antisense 
nucleic acid comprising a nucleotide sequence complementary to die gene encoding the gene 
5 product required for proliferation or a portion thereof. Growing die cells at an intermediate 
temperature between the permissive and restrictive temperatures of the temperature sensitive 
mutant where the mutation is in a proliferation-required gene produces cells with reduced activity 
of the proliferation-required gene product The antisense RNA complementary to the proliferation- 
required sequence further reduces the activity of the proliferation required gene product Drugs that 

1 0 may not have been found using either the temperature sensitive mutation or the antisense nucleic 
acid alone may be identified by determining whether cells in which transcription of the antisense 
nucleic acid has been induced and which are grown at a temperature between the permissive 
temperature and the restrictive temperature are substantially more sensitive to a test compound than 
cells in which expression of the antisense nucleic acid has not been induced and which are grown at 

15 a permissive temperature. Also drugs found previously from either the antisense nucleic acid alone 
or the temperature sensitive mutation alone may have a different sensitivity profile when used in 
cells combining die two approaches, and that sensitivity profile may indicate a more specific action 
of the drug in inhibiting one or more activities of the gene product. 

Temperature sensitive mutations may be located at different sites within the gene and 

20 correspond to different domains of the protein. For example, the dnaB gene of Escherichia coli 
encodes the replication fork DNA helicase. DnaB has several domains, including domains for 
oligomerization, ATP hydrolysis, DNA binding, interaction with primase, interaction with DnaC, 
and interaction with DnaA [(Biswas, E.E. and Biswas, S.B. 1999. Mechanism and DnaB helicase of 
Escherichia colt structural domains involved in ATP hydrolysis, DNA binding, and 

25 oligomerization. Biochem. 38:10919-10928; Hiasa, H. and Marians, KJ. 1999. Initiation of 

bidirectional replication at the chromosomal origin is directed by the interaction between helicase 
and primase. J. Biol. Chem. 274:27244-27248; San Martin, C, Radermacher, M., Wolpensinger, 
B., Engel, A., Miles, C.S., Dixon, N.E., and Carazo, J.M. 1998. Three-dimensional reconstructions 
from cryoelectron microscopy images reveal an intimate complex between helicase DnaB and its 

30 loading partner DnaC. Structure 6:501-9; Sutton, M.D., Carr, KM., Vicente, M., and Kaguni, JM. 
1998. Escherichia coli DnaA protein. The N-terminal domain and loading of DnaB helicase at the 
E. coli chromosomal origin. J. Biol. Chem. 273:34255-62.)]. Temperature sensitive mutations in 
different domains of DnaB confer different phenotypes at the restrictive temperature, which include 
either an abrupt stop or slow stop in DNA replication with or without DNA breakdown (Wechsler, 

35 J A. and Gross, J.D. 1971 . Escherichia coli mutants temperature-sensitive for DNA synthesis. Mol. 
Gen. Genetics 113:273-284) and termination of growth or cell death. Combining the use of 
temperature sensitive mutations in the dnaB gene that cause cell death at the restrictive temperature 



-112- 



WO 01/70955 



PCT/US01709180 



with an antisense to the dnaB gene could lead to the discovery of very specific and effective 
inhibitors of one or a subset of activities exhibited by DnaB. 

It will be appreciated that the above method may be performed with any mutation which 
reduces but does not eliminate the activity or level of the gene product which is required for 
5 proliferation. 

It will be appreciated that the above cell-based assays may be performed using mutations 
in, such as temperature sensitive mutations, and antisense nucleic acids comprising a nucleotide 
sequence complementary to any of the genes encoding proliferation-required gene products from 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Psendomonas 

10 aeruginosa, Enterococcus faecal is , Escherichia coli t Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012), mutations in and antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof or homologous 
antisense nucleic acids. In this way, the level or activity of a target, such as any of the proliferation- 

1 5 required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli t Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110), or homologous polypeptides 
may be reduced. 

20 When screening for antimicrobial agents against a gene product required for proliferation, 

growth inhibition of cells containing a limiting amount of that proliferation-required gene product 
can be assayed. Growth inhibition can be measured by directly comparing the amount of growth, 
measured by the optical density of the growth medium, between an experimental sample and a 
control sample. Alternative methods for assaying cell proliferation include measuring green 

25 fluorescent protein (GFP) reporter construct emissions, various enzymatic activity assays, and other 
methods well known in the art. 

It will be appreciated that the above method may be performed in solid phase, liquid phase 
or a combination of the two. For example, cells grown on nutrient agar containing the inducer of the 
antisense construct may be exposed to compounds spotted onto the agar surface. If desired, the 

30 cells may be grown on agar containing varying concentrations of the inducer. A compound's effect 
may be judged from the diameter of the resulting killing zone, the area around the compound 
application point in which cells do not grow. Multiple compounds may be transferred to agar plates 
and simultaneously tested using automated and semi-automated equipment including but not 
restricted to multi-channel pipettes (for example the Beckman Muhimek) and multi-channel 

35 spotters (for example the Genomic Solutions Flexys). In this way multiple plates and thousands to 
millions of compounds may be tested per day. 
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The compounds may also be tested entirely in liquid phase using microtiter plates as 
described below. Liquid phase screening may be performed in microtiter plates containing 96, 384, 
1 536 or more wells per microtiter plate to screen multiple plates and thousands to millions of 
compounds per day. Automated and semi-automated equipment may be used for addition of 
5 reagents (for example cells and compounds) and determination of cell density. 

EXAMPLE 9 

Cell-Based Assay Using Antisense Complementary to Genes Encoding Ribosomal Proteins 
The effectiveness of the above cell-based assay was validated using constructs transribing 
antisense RNA to the proliferation required E. coli genes rplL, rpU, and rplW encoding ribosomal 

1 0 proteins L7/L12, LI 0 and L23 respectively. These proteins are essential components of the protein 
synthesis apparatus of the cell and as such are required for proliferation. These constructs were 
used to test the effect of antisense transcription on cell sensitivity to antibiotics known to bind to the 
ribosome and thereby inhibit protein synthesis. Constructs transcribing antisense RNA to several 
other genes (elaD, visC, yohH 9 and atpE/E), the products of which are not involved in protein 

1 5 synthesis were used for comparison. 

First, pLexSBA (Krause et al., J. Mol. Biol. 274: 365 (1997)) vectors containing antisense 
constructs to either rplW or to elaD were introduced into separate E. coli cell populations. Vector 
introduction is a technique well known to those of ordinary skill in the art. Hie vectors of this 
example contain IPTG inducible promoters that drive the transcription of the antisense RNA in the 

20 presence of the inducer. However, those skilled in the art will appreciate that other inducible 

promoters may also be used. Suitable vectors are also well known in the art. Antisense clones to 
genes encoding different ribosomal proteins or to genes encoding proteins that are not involved in 
protein synthesis were utilized to test the effect of antisense transcription on cell sensitivity to the 
antibiotics known to bind to ribosomal proteins and inhibit protein synthesis. Antisense nucleic 

25 acids comprising a nucleotide sequence complementarty to the elaD, atpB&atpE, visC and yohH 
genes are referred to as AS-e/aD, AS-atpB/E, AS-vwC, AS-yohH respectively. These genes are not 
known to be involved in protein synthesis. Antisense nucleic acids to the rplL, rplL&rpU and rplW 
genes are referred to as AS-rplL, AS-rplL/J, and AS-rpIW respectively. These genes encode 
ribosomal proteins L7/L12 (rplL) L10 (rpU) and L23 (rplW). Vectors containing these antisense 

30 nucleic acids were introduced into separate E coli cell populations. 

The cell populations containing vectors producing AS-elaD or AS-rplW were exposed to a 
range of IPTG concentrations in liquid medium to obtain the growth inhibitory dose curve for each 
clone (Fig. 1). First, seed cultures were grown to a particular turbidity measured by the optical 
density (OD) of the growth solution. The OD of the solution is directly related to the number of 

35 bacterial cells contained therein. Subsequently, sixteen 200 fil liquid medium cultures were grown 
in a 96 well microtiter plate at 37° C with a range of IPTG concentrations in duplicate two-fold 
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serial dilutions from 1600 uM to 12.5 pM (final concentration). Additionally, control cells were 
grown in duplicate without BPTG. These cultures were started from an inoculum of equal amounts 
of cells derived from the same initial seed culture of a clone of interest The cells were grown for 
up to 15 hours and the extent of growth was determined by measuring the optical density of the 
5 cultures at 600 nm. When the control culture reached mid-log phase the percent growth (relative to 
the control culture) for each of the IPTG containing cultures was plotted against the log 
concentrations of IPTG to produce a growth inhibitory dose response curve for the IPTG. The 
concentration of IPTG that inhibits cell growth to 50% (IC50) as compared to the 0 mM IPTG 
control (0% growth inhibition) was then calculated from the curve. Under these conditions, an 

1 0 amount of antisense RNA was produced that reduced the expression levels of rpIW or elaD to a 

degree such that growth of cells containing their respective antisense vectors was inhibited by 50%. 

Alternative methods of measuring growth are also contemplated. Examples of these 
methods include measurements of proteins, the expression of which is engineered into the cells 
being tested and can readily be measured. Examples of such proteins include green fluorescent 

15 protein (GFP), luciferase, and various enzymes. 

Cells were pretreated with the selected concentration of IPTG and then used to test the 
sensitivity of cell populations to tetracycline, erythromycin and other known protein synthesis 
inhibitors. Figure 1 is an IPTG dose response curve in E. coli transformed with an IPTG-inducible 
plasmid containing either an antisense clone to the E coli rpM gene (AS-rplW) which encodes 

20 ribosomal protein L23 which is required for protein synthesis and essential for cell proliferation, or 
an antisense clone to the elaD (AS-e/oD) gene which is not known to be involved in protein 
synthesis. 

An example of a tetracycline dose response curve is shown in Figures 2A and 2B for the 
rplWzmi elaD genes, respectively. Cells were grown to log phase and then diluted into medium 

25 alone or medium containing IPTG at concentrations which give 20% and 50% growth inhibition as 
determined by IPTG dose response curves. After 2.5 hours, the cells were diluted to a final OD600 
of 0.002 into 96 well plates containing (1) +/- IPTG at the same concentrations used for the 2.5 hour 
pre-incubation; and (2) serial two-fold dilutions of tetracycline such that the final concentrations of 
tetracycline range from 1 Hg/ml to 15.6 ng/ml and 0 jig/ml. The 96 well plates were incubated at 

30 37°C and the ODeoo was read by a plate reader every 5 minutes for up to 1 5 hours. For each IPTG 
concentration and the no IPTG control, tetracycline dose response curves were determined when the 
control (absence of tetracycline) reached 0.1 ODsoo- 

To compare tetracycline sensitivity with and without IPTG, tetracycline ICsos were 
determined from the dose response curves (Figs. 3A-B). Cells transcribing antisense nucleic acids 

35 AS-rplL or AS-rplW to genes encoding ribosomal proteins L7/L12 and L23 respectively showed 
increased sensitivity to tetracycline (Fig. 2A) as compared to cells with reduced levels of the elaD 
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gene product (AS-elaD) (Fig. 2B). Figure 3 shows a summary bar chart in which the ratios of 
tetracycline IC 5 os determined in the presence of IPTG which gives 50% growth inhibition versus 
tetracycline ICsos determined without IPTG (fold increase in tetracycline sensitivity) were plotted. 
Cells with reduced levels of either L7/L12 (encoded by genes rplL, rpJJ) or L23 (encoded by the 
5 rplW gene) showed increased sensitivity to tetracycline (Fig. 3). Cells expressing antisense to 

genes not known to be involved in protein synthesis (AS-atpB/E 9 AS-vwC, AS-e/aD, hS-yohH) did 
not show the same increased sensitivity to tetracycline, validating the specificity of this assay (Fig. 
3). 

In addition to the above, it has been observed in initial experiments that clones transcribing 

1 0 antisense RNA to genes involved in protein synthesis (including genes encoding ribosomal proteins 
L7/L12 & L10, L7/L12 alone, L22, and LI 8, as well as genes encoding rRNA and Elongation 
Factor G) have increased sensitivity to the macrolide, erythromycin, whereas clones transcribing 
antisense to the non-protein synthesis genes elaD, atpB/E and visC do not Furthermore, the clone 
transcribing antisense to rplL and rpU (AS-rplL/J) does not show increased sensitivity to nalidixic 

1 5 acid and ofloxacin, antibiotics which do not inhibit protein synthesis. 

The results with the ribosomal protein genes rplL, rpU, and rplW as well as the initial 
results using various other antisense clones and antibiotics show that limiting the concentration of 
an antibiotic target makes cells more sensitive to the antimicrobial agents that specifically interact 
with that protein. The results also show that these cells are sensitized to antimicrobial agents that 

20 inhibit the overall function in which the protein target is involved but are not sensitized to 

antimicrobial agents that inhibit other functions. It will be appreciated that the cell-based assays 
described above may be implemented using the Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi antisense 

25 nucleotide sequences which inhibit the activity of genes required for proliferation described herein 
(including the antisense nucleic acids of SEQ ID NOs.: 8-3795) or antisense nucleic acids 
comprising nucleotide sequences which are complementary to the sequences of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012 or portions thereof. 

It will be appreciated that the above cell-based assays may be performed using antisense 

30 nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pnewnoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , or portions thereof, antisense nucleic acids complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In this way, the 

35 level or activity of a target, such as any of the proliferation-required polypeptides from 

Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
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Enterococcw faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi, or homologous polypeptides may be reduced. 

The cell-based assay described above may also be used to identify the biological pathway 
in which a proliferation-required nucleic acid or its gene product lies. In such methods, cells 
5 transcribing a sub-lethal level of antisense to a target proliferation-required nucleic acid and control 
cells in which transcription of the antisense has not been induced are contacted with a panel of 
antibiotics known to act in various pathways. If the antibiotic acts in the pathway in which the 
target proliferation-required nucleic acid or its gene product lies, cells in which transcription of the 
antisense has been induced will be more sensitive to the antibiotic than cells in which expression of 

10 the antisense has not been induced. 

As a control, the results of the assay may be confirmed by contacting a panel of cells 
transcribing antisense nucleic acids to many different proliferation-required genes including the 
target proliferation-required gene. If the antibiotic is acting specifically, heightened sensitivity to 
the antibiotic will be observed only in the cells transcribing antisense to a target proliferation- 

1 5 required gene (or cells expressing antisense to other proliferation-required genes in the same 
pathway as the target proliferation-required gene) but will not be observed generally in all cells 
expressing antisense to proliferation-required genes. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

20 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , (including antisense nucleic acids complementary to SEQ ID NOs: 3796-3800, 
3806-4860, 5916-10012, or the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids comprising nucleotide sequences complementary to homologous 

25 coding nucleic acids or portions thereof, or homologous antisense nucleic acids In this way, the 
level or activity of a target, such as any of the proliferation-required polypeptides from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 

30 4861-5915, 10013-141 10), or homologous polypeptides may be reduced. 

Similarly, the above method may be used to determine the pathway on which a test 
compound, such as a test antibiotic acts. A panel of cells, each of which transcribes an antisense to 
a proliferation-required nucleic acid in a known pathway, is contacted with a compound for which it 
is desired to determine the pathway on which it acts. The sensitivity of the panel of cells to the test 

35 compound is determined in cells in which transcription of the antisense has been induced and in 
control cells in which expression of the antisense has not been induced. If the test compound acts 
on the pathway on which an antisense nucleic acid acts, cells in which expression of the antisense 
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has been induced will be more sensitive to the compound than cells in which expression of the 
antisense has not been induced. In addition, control cells in which expression of antisense to 
proliferation-required genes in other pathways has been induced will not exhibit heightened 
sensitivity to the compound. In this way, the pathway on which the test compound acts may be 
5 determined. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

1 0 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including antisense nucleic 
acids complementary to SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, such as the antisense 
nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
to homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 

1 5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) or homologous polypeptides may be reduced. 

The Example below provides one method for performing such assays. 

20 EXAMPLE 10 

Identification of the Pathway in which a Proliferation-Required 
Gene Lies or die Pathway on which an Antibiotic Acts 
A. Preparation of Bacterial Stocks for Assay 

To provide a consistent source of cells to screen, frozen stocks of host bacteria containing 

25 the desired antisense construct are prepared using standard microbiological techniques. For 
example, a single clone of the microorganism can be isolated by streaking out a sample of the 
original stock onto an agar plate containing nutrients for cell growth and an antibiotic for which the 
antisense construct contains a selectable marker which confers resistance. After overnight growth 
an isolated colony is picked from the plate with a sterile needle and transferred to an appropriate 

30 liquid growth medium containing the antibiotic required for maintenance of the plasmid. The cells 
are incubated at 30°C to 37°C with vigorous shaking for 4 to 6 hours to yield a culture in 
exponential growth. Sterile glycerol is added to 15% (volume to volume) and 100^L to 500 pL 
aliquots are distributed into sterile cryotubes, snap frozen in liquid nitrogen, and stored at -80°C for 
future assays. 

35 B. Growth of Bacteria for Use in the Assay 



-118- 



WO 01/70955 PCT/US01/09180 

A day prior to an assay, a stock vial is removed from the freezer, rapidly thawed (37°C 
water bath) and a loop of culture is streaked out on an agar plate containing nutrients for cell growth 
and an antibiotic to which the selectable marker of the antisense construct confers resistance. After 
overnight growth at 37°C, ten randomly chosen, isolated colonies are transferred from the plate 
5 (sterile inoculum loop) to a sterile tube containing 5 mL of LB medium containing the antibiotic to 
which the antisense vector confers resistance. After vigorous mixing to form a homogeneous cell 
suspension, the optical density of the suspension is measured at 600 nm (OD^o) and if necessary an 
aliquot of the suspension is diluted into a second tube of 5 mL, sterile, LB medium phis antibiotic to 
achieve an ODgoo ^ 0.02 absorbance units. The culture is then incubated at 37° C for 1t2 hrs with 
10 shaking until the OD600 reaches OD 0.2 - 0 J. At this point the cells are ready to be used in the 
assay. 

C. Selection of Media to be Used in Assay 

Two-fold dilution series of the inducer are generated in culture media containing the 
appropriate antibiotic for maintenance of the antisense construct. Several media are tested side by 

1 5 side and three to four wells are used to evaluate the effects of the inducer at each concentration in 
each media. For example, LB broth, TBD broth and Muller-Hinton media may be tested with the 
inducer xylose at the following concentrations, 5 mM, 10 mM, 20 mM, 40 mM, 80 mM, 120 mM 
and 160 mM. Equal volumes of test media-inducer and cells are added to the wells of a 384 well 
microtiter plate and mixed. Hie cells are prepared as described above and diluted 1 : 1 00 in the 

20 appropriate media containing the test antibiotic immediately prior to addition to the microtiter plate 
wells. For a control, cells are also added to several wells of each media that do not contain inducer, 
for example 0 mM xylose. Cell growth is monitored continuously by incubation at 37°C in a 
microtiter plate reader monitoring the OD600 of the wells over an 1 8-hour period. The percent 
inhibition of growth produced by each concentration of inducer is calculated by comparing the rates 

25 of logarithmic growth against that exhibited by cells growing in medium without inducer. The 
medium yielding greatest sensitivity to inducer is selected for use in the assays described below. 

D. Measurement of Test Antibiotic Sensitivity in the Absence of Antisense Construct Induction 

Two-fold dilution series of antibiotics of known mechanism of action are generated in the 
culture medium selected for further assay development that has been supplemented with the 

30 antibiotic used to maintain the construct A panel of test antibiotics known to act on different 
pathways is tested side by side with three to four wells being used to evaluate the effect of a test 
antibiotic on cell growth at each concentration. Equal volumes of test antibiotic and cells are added 
to the wells of a 384 well microtiter plate and mixed. Cells are prepared as described above using 
the medium selected for assay development supplemented with the antibiotic required to maintain 

35 the antisense construct and are diluted 1 : 1 00 in identical medium immediately prior to addition to 
the microtiter plate wells. For a control, cells are also added to several wells that lack antibiotic, 
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but contain the solvent used to dissolve the antibiotics. Cell growth is monitored continuously by 
incubation at 37°C in a microtiter plate reader monitoring the ODajo of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 
by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
5 without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 5 o value for each antibiotic. 

E. Measurement of Test Antibiotic Sensitivity in the Presence of Antisense Construct Inducer 

The culture medium selected for use in the assay is supplemented with inducer at 
concentrations shown to inhibit cell growth by 50% and 80% as described above, as well as the 

1 0 antibiotic used to maintain the construct Two-fold dilution series of the panel of test antibiotics 
used above are generated in each of these media. Several antibiotics are tested side by side in each 
medium with three to four wells being used to evaluate the effects of an antibiotic on cell growth at 
each concentration. Equal volumes of test antibiotic and cells are added to the wells of a 384 well 
microtiter plate and mixed. Cells are prepared as described above using the medium selected for 

15 use in the assay supplemented with the antibiotic required to maintain the antisense construct. The 
cells are diluted 1:100 into two 50 mL aliquots of identical medium containing concentrations of 
inducer that have been shown to inhibit cell growth by 50% and 80 % respectively and incubated at 
37°C with shaking for 2.5 hours. Immediately prior to addition to the microtiter plate wells, the 
cultures are adjusted to an appropriate ODeoo (typically 0.002) by dilution into warm (37°C) sterile 

20 medium supplemented with identical concentrations of the inducer and antibiotic used to maintain 
the antisense construct For a control, cells are also added to several wells that contain solvent used 
to dissolve test antibiotics but which contain no antibiotic. Cell growth is monitored continuously 
by incubation at 37°C in a microtiter plate reader monitoring the OD600 of the wells over an 1 8-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 

25 by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC50 value for each antibiotic. 

F. Determining the Specificity of the Test Antibiotics 

A comparison of the IC so s generated by antibiotics of known mechanism of action under 
30 antisense induced and non-induced conditions allows the pathway in which a proliferation-required 
nucleic acid lies to be identified. If cells expressing an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation-required gene are selectively sensitive to an 
antibiotic acting via a particular pathway, then the gene against which the antisense acts is involved 
in the pathway on which the antibiotic acts. 
35 G. Identification of Pathway in which a Test Antibiotic Acts 
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As discussed above, the cell-based assay may also be used to determine the pathway 
against which a test antibiotic acts. In such an analysis, the pathways against which each member 
of a panel of antisense nucleic acids acts are identified as described above. A panel of cells, each 
containing an inducible vector which transcribes an antisense nucleic acid comprising a nucleotide 
5 sequence complementary to a gene in a known proliferation-required pathway, is contacted with a 
test antibiotic for which it is desired to determine the pathway on which it acts under inducing and 
non-inducing conditions. If heightened sensitivity is observed in induced cells transcribing 
antisense complementary to a gene in a particular pathway but not in induced cells transcribing 
antisense nucleic acids comprising nucleotide sequences complementary to genes in other 
1 0 pathways, then the test antibiotic acts against the pathway for which heightened sensitivity was 
observed. 

One skilled in the art will appreciate that further optimization of the assay conditions, such 
as the concentration of inducer used to induce antisense transcription and/or the growth conditions 
used for the assay (for example incubation temperature and medium components) may further 

15 increase the selectivity and/or magnitude of the antibiotic sensitization exhibited. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , (including antisense nucleic 
acids comprising nucleotide sequences complemenatary to SEQ ID NOs: 3796-3800, 3806-4860, 
591 6-1001 2, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, 
antisense nucleic acids complementary to homologous coding nucleic acids or portions thereof, or 
homologous antisense nucleic acids In this way, the level or activity of a target, such as any of the 

25 proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including 
the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10), or homologous 
polypeptides may be reduced. 

30 The following example confirms the effectiveness of the methods described above. 

EXAMPLE 11 

Identification of the Biological Pathway in which a Proliferation-Required Gene Lies 
The effectiveness of the above assays was validated using proliferation-required genes from 
E. coli which were identified using procedures similar to those described above. Antibiotics of 
35 various chemical classes and modes of action were purchased from Sigma Chemicals (St Louis, 
MO). Stock solutions were prepared by dissolving each antibiotic in an appropriate aqueous 
solution based on information provided by the manufacturer. The final working solution of each 
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antibiotic contained no more than 0.2% (w/v) of any organic solvent To determine their potency 
against a bacterial strain engineered for transcription of an antisense comprising a nucleotide 
sequence complementary to a proliferation-required 50S ribosomal protein, each antibiotic was . 
serially diluted two- or three- fold in growth medium supplemented with the appropriate antibiotic 
5 for maintenance of the antisense construct At least ten dilutions were prepared for each antibiotic. 
25 \xL aliquots of each dilution were transferred to discrete wells of a 384-well microplate (the 
assay plate) using a multi-channel pipette. Quadruplicate wells were used for each dilution of an 
antibiotic under each treatment condition (plus and minus inducer). Each assay plate contained 
twenty wells for cell growth controls (growth medium replacing antibiotic), ten wells for each 

1 0 treatment (plus and minus inducer, in this example IPTG). Assay plates were usually divided into 
the two treatments: half the plate containing induced cells and an appropriate concentrations of 
inducer (in this example IPTG) to maintain the state of induction, the other half containing non- 
induced cells in the absence of IPTG. 

Cells for the assay were prepared as follows. Bacterial cells containing a construct, from 

1 5 which transcription of antisense nucleic acid comprising a nucleotide sequence complementary to 
rplL and rplJ (AS-rpUJJ), which encode proliferation-required SOS ribosomal subunit proteins, is 
inducible in the presence of IPTG, were grown into exponential growth (OD$oo 0.2 to 0.3) and then 
diluted 1 : 100 into fresh medium containing either 400 pM or 0 \jM inducer (IPTG). These cultures 
were incubated at 37° C for 2.5 hr. After a 2.5 hr incubation, induced and non-induced cells were 

20 respectively diluted into an assay medium at a final OD600 value of 0.0004. The medium contained 
an appropriate concentration of the antibiotic for the maintenance of the antisense construct In 
addition, the medium used to dilute induced cells was supplemented with 800 pM IPTG so that 
addition to the assay plate would result in a final IPTG concentration of 400 yM. Induced and non- 
induced cell suspensions were dispensed (25 jil/well) into the appropriate wells of the assay plate as 

25 discussed previously. The plate was then loaded into a plate reader, incubated at constant 

temperature, and cell growth was monitored in each well by the measurement of light scattering at 
595 nm. Growth was monitored every 5 minutes until the cell culture attained a stationary growth 
phase. For each concentration of antibiotic, a percentage inhibition of growth was calculated at the 
time point corresponding to mid-exponential growth for the associated control wells (no antibiotic, 

30 plus or minus IPTG). For each antibiotic and condition (plus or minus IPTG), a plot of percent 
inhibition versus log of antibiotic concentration was generated and the IC50 determined. A 
comparison of the IC50 for each antibiotic in the presence and absence of IPTG revealed whether 
induction of the antisense construct sensitized the cell to the mechanism of action exhibited by the 
antibiotic. Cells which exhibited a statistically significant decrease in the IC50 value in the presence 

35 of inducer were considered to have an increased sensitivity to the test antibiotic. 
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The results are provided in die table below, which lists the classes and names of the 
antibiotics used in the analysis, the targets of the antibiotics, the IC 50 in the absence of IPTG, the 
IC50 in the presence of IPTG, the concentration units for the IQqj, the fold increase in IC50 in the 
presence of IPTG, and whether increased sensitivity was observed in the presence of IPTG. 
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The above results demonstrate that induction of an antisense RNA complementary to genes 
encoding 50S ribosomal subunh proteins results in a selective and highly significant sensitization of 
cells to antibiotics that inhibit ribosomal function and protein synthesis. The above results further 
demonstrate that induction of an antisense to an essential gene sensitizes a cell or microorganism to 
5 compounds that interfere with that gene product's biological role. This sensitization is restricted to 
compounds that interfere with pathways associated with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 

10 faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs. 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids ofSEQIDNOs.: 8-3795) or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
thereof or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 

15 any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi i (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-591 5, 10013- 
141 10), or homologous polypeptides may be reduced. 

20 Example 1 1 A below describes an analysis performed in Staphylococcus aureus. 

EXAMPLE 11A 

Identification of the Biological Pathway in which a Gene Required for 
Proliferation of Staphylococcus aureus Lies 
Antibiotics of various chemical classes and modes of action were purchased from chemical 
25 suppliers, for example Sigma Chemicals (St. Louis, MO). Stock solutions were prepared by 

dissolving each antibiotic in an appropriate aqueous solution based on information provided by the 
manufacturer. The final working solution of each antibiotic contained no more than 0.2% (w/v) of 
any organic solvent. 

To determine its potency against a bacterial strain containing an antisense nucleic acid 
30 comprising a nucleotide sequence complementary to the nucleotide sequence encoding the Beta 
subunit of DNA gyrase (which is required for proliferation) under the control of a xylose inducible 
promoter, each antibiotic was serially diluted two- or three- fold in growth medium supplemented 
with the appropriate antibiotic for maintenance of the antisense construct. At least ten dilutions 
were prepared for each antibiotic. 
35 Aliquots (25 jiL) of each dilution were transferred to discrete wells of a 384-welI 

microplate (the assay plate) using a multi-channel pipette. Quadruplicate wells were used for each 
dilution of an antibiotic under each treatment condition (plus and minus inducer). Each assay plate 
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contained twenty wells for cell growth controls (growth medium, no antibiotic), ten wells for each 
treatment (plus and minus inducer, xylose, in this example). Half the assay plate contained induced 
cells (in this example Staphylococcus aureus cells) and appropriate concentrations of inducer ( 
xylose, in this example) to maintain the state of induction while the other half of the assay plate 
5 contained non-induced cells maintained in the absence of inducer. 
Preparation of Bacterial Cells 

Cells of a bacterial clone containing a construct in which transcription of antisense 
comprising a nucleotide sequence complementary to the sequence encoding the Beta subunit of 
DNA gyrase under the control of the xylose inducible promoter (S1M10000001F08) were grown 

1 0 into exponential growth (ODaoo 0.2 to 0.3) and then diluted 1 : 1 00 into fresh medium containing 
either 12 mM or 0 mM inducer (xylose). These cultures were incubated at 37° C for 2.5 hr. Hie 
presence of inducer (xylose) in the medium initiates and maintains production of antisense RNA 
from the antisense construct. After a 2.5 hr incubation, induced and non-induced cells were 
respectively diluted into an assay medium containing an appropriate concentration of the antibiotic 

1 5 for the maintenance of the antisense construct. In addition, medium used to dilute induced cells 
was supplemented with 24 mM xylose so that addition to the assay plate would result in a final 
xylose concentration of 12 mM. The cells were diluted to a final OD 600 value of 0.0004. 

Induced and non- induced cell suspensions were dispensed (25 nl/well) into the appropriate 
wells of the assay plate as discussed previously. Hie plate was then loaded into a plate reader and 

20 incubated at constant temperature while cell growth was monitored in each well by the 

measurement of light scattering at 595 nm. Growth was monitored every 5 minutes until the cell 
culture attained a stationary growth phase. For each concentration of antibiotic, a percentage 
inhibition of growth was calculated at the time point corresponding to mid-exponential growth for 
the associated control wells (no antibiotic, plus or minus xylose). For each antibiotic and condition 

25 (plus or minus xylose), plots of percent inhibition versus Log of antibiotic concentration were 
generated and IC503 determined. 

A comparison of each antibiotic's IC 5 o in the presence and absence of inducer ( xylose, in 
this example) reveals whether induction of the antisense construct sensitized the cell to the 
antibiotic's mechanism of action. If the antibiotic acts against the p subunit of DNA gyrase, the 

30 ICjo of induced cells will be significantly lower than the IC$o of uninduced cells. 

Figure 4 lists the antibiotics tested, their targets, and their fold increase in potency between 
induced cells and uninduced cells. As illustrated in Figure 4, the potency of cefotaxime, cefoxitin, 
fasidic acid, lincomycin, tobramycin, trimethoprim and vancomycin, each of which act on targets 
other than the P subunit of gyrase, was not significantly different in induced cells as compared to 

35 uninduced cells. However, the potency of novobiocin, which is known to act against the Beta 
subunit of DNA gyrase, was significantly different between induced cells and uninduced cells. 
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Thus, induction of an antisense nucleic acid comprising a nucleotide sequence 
complementary to the sequence encoding the (3 subunit of gyrase results in a selective and 
significant sensitization of Staphylococcus aureus cells to an antibiotic which inhibits the activity of 
this protein. Furthermore, the results demonstrate that induction of an antisense construct to an 
5 essential gene sensitizes a cell or microorganism to compounds that interfere with that gene 
product's biological role. This sensitization is apparently restricted to compounds that interfere 
with the targeted gene and its product 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

10 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs.: 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs. 8-3795), or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 

1 5 thereof, or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aerugmosa,Enterococcus faecalis Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi, or 
homologous polypeptides may be reduced. 

20 Assays utilizing antisense constructs to essential genes or portions thereof can be used to 

identify compounds that interfere with the activity of those gene products. Such assays could be 
used to identify drug leads, for example antibiotics. 

Panels of cells transcribing different antisense nucleic acids can be used to characterize the 
point of intervention of a compound affecting an essential biochemical pathway including 

25 antibiotics with no known mechanism of action. 

Assays utilizing antisense constructs to essential genes can be used to identify compounds 
that specifically interfere with the activity of multiple targets in a pathway. Such constructs can be 
used to simultaneously screen a sample against multiple targets in one pathway in one reaction 
(Combinatorial HTS). 

30 Furthermore, as discussed above, panels of antisense construct-containing cells may be 

used to characterize the point of intervention of any compound affecting an essential biological 
pathway including antibiotics with no known mechanism of action. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

35 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids comprising nucleotide sequences 
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complementary to SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic 
acids of SEQ ID NOs. 8-3795), or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilia influenzae, 
Helicobacter pylori, or Salmonella typhi or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for determining the pathway 
against which a test antibiotic compound is active, in which the activity of target proteins or nucleic 

1 0 acids involved in proliferation-required pathways is reduced by contacting cells with a sub-lethal 
concentration of a known antibiotic which acts against the target protein or nucleic acid. In one 
embodiment, the target protein or nucleic acid corresponds to a proliferation-required nucleic acid 
identified using the methods described above, such as the polypeptides of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110, or homologous polypeptides. The method is similar to those 

1 5 described above for determining which pathway a test antibiotic acts against, except that rather than 
reducing the activity or level of a proliferation-required gene product using a sub-lethal level of 
antisense to a proliferation-required nucleic acid, the sensitized cell is generated by reducing the 
activity or level of the proliferation-required gene product using a sub-lethal level of a known 
antibiotic which acts against the proliferation required gene product Heightened sensitivity 

20 determines the pathway on which the test compound is active. 

Interactions between drugs which affect the same biological pathway have been described 
in the literature. For example, Mecillinam (Amdinocillin) binds to and inactivates the penicillin 
binding protein 2 (PBP2, product of the mrdA in E. coli). This antibiotic interacts with other 
antibiotics that inhibit PBP2 as well as antibiotics that inhibit other penicillin binding proteins such 

25 as PBP3 [(Gutmann, L., Vincent, S., Billot-Klein, D., Acar, JJF., Mrena, E., and Williamson, R. 

(1986) Involvement of penicillin-binding protein 2 with other penicillin-binding proteins in lysis of 
Escherichia coli by some beta-Iactam antibiotics alone and in synergistic lytic effect of 
amdinocillin (mecillinam). Antimicrobial Agents & Chemotherapy, 30:906-912)]. Interactions 
between drugs could, therefore, involve two drugs that inhibit the same target protein or nucleic 

30 acid or inhibit different proteins or nucleic acids in the same pathway [(Fukuoka, T., Domon, H., 
Kakuta, M., Ishii, C, Hirasawa, A., Utsui, Y., Ohya, S., and Yasuda, H. (1997) Combination effect 
between panipenem and vancomycin on highly methicillin-resistant StapJjylococcus aureus. Japan. 
J. Antibio. 50:41 1-419; Smith, C£., Foleno, B.E., Barrett, J.F., and Frosc, M.B. (1997) Assessment 
of the synergistic interactions of levofloxacin and ampicillin against Enterococcus jaecvum by the 

35 checkerboard agar dilution and time-kill methods. Diagnos. Microbiol. Infect Disease 27:85-92; 
den Hollander, J.G., Horrevorts, AM., van Goor, M.L., Verbrugh, H.A., and Mouton, J.W. (1997) 
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Synergism between tobramycin and ceftazidime against a resistant Pseudomonas aeruginosa strain, 
tested in an in vitro pharmacokinetic model. Antimicrobial Agents & Chemotherapy. 41 :95-l 10)]. 

Two drugs may interact even though they inhibit different targets. For example, the proton 
pump inhibitor, Omeprazole, and the antibiotic, Amoxycillin, two synergistic compounds acting 
5 together, can cure Helicobacter pylori infection [( Gabryelewicz, A., Laszewicz, W., 
Dzieniszewski, J., Ciok, J., Marlicz, Bielecki, D., Popiela, T., Legutko, J., Knapik, Z., 
Poniewierka, E. (1997) Multicenter evaluation of dual-therapy (omeprazol and amoxycillin) for 
Helicobacter pylori-associated duodenal and gastric ulcer (two years of the observation). J. Physiol. 
Pharmacol. 48 Suppl 4:93-105)]. 

1 0 The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 

least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 

1 5 growth inhibition. 

Cells are contacted with a combination of each member of a panel of known antibiotics at a 
sub- lethal level and varying concentrations of the test antibiotic. As a control, the cells are 
contacted with varying concentrations of the test antibiotic alone. The IC 5 o of the test antibiotic in 
the presence and absence of the known antibiotic is determined. If the IC50S in the presence and 

20 absence of the known drug are substantially similar, then the test drug and the known drug act on 
different pathways. If the IC50S are substantially different, then the test drug and the known drug 
act on the same pathway. 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 

25 required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the products 
of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, or portions thereof, or the products of 
homologous coding nucleic acids or portions thereof. In this way, the level or activity of a target, 

30 such as any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013- 
141 10), or homologous polypeptides may be reduced. 

35 Another embodiment of the present invention is a method for identifying a candidate 

compound for use as an antibiotic in which the activity of target proteins or nucleic acids involved 
in proliferation-required pathways is reduced by contacting cells with a sub- lethal concentration of 
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a known antibiotic which acts against the target protein or nucleic acid. In one embodiment, the 
target protein or nucleic acid is a target protein or nucleic acid corresponding to a proliferation- 
required nucleic acid identified using the methods described above. The method is similar to those 
described previously herein for identifying candidate compounds for use as antibiotics except that 
5 rather than reducing the activity or level of a proliferation-required gene product using a sub-lethal 
level of antisense to a proliferation-required nucleic acid, the activity or level of the proliferation- 
required gene product is reduced using a sub-lethal level of a known antibiotic which acts against 
the proliferation required gene product 

The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 
1 0 least about 5%, at least about 8%, at least about 1 0%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
growth inhibition. 

15 In order to characterize test compounds of interest, cells are contacted with a panel of 

known antibiotics at a sub-lethal level and one or more concentrations of the test compound. As a 
control, the cells are contacted with the same concentrations of the test compound alone. The IC 5 o 
of the test compound in the presence and absence of the known antibiotic is determined. If the IC50 
of the test compound is substantially different in the presence and absence of the known drug then 

20 the test compound is a good candidate for use as an antibiotic. As discussed above, once a 

candidate compound is identified using the above methods its structure may be optimized using 
standard techniques such as combinatorial chemistry. 

Representative known antibiotics which may be used in each of the above methods are 
provided in Table IV below. However, it will be appreciated that other antibiotics may also be 

25 used. 

TABLE IV 
Antibiotics and Their Targets 



ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Inhibitors of Transcription 






Rifamycin, Rifampicin 


Inhibits initiation of transcription/B- 


rpoB, crp, cyaA 


Rifabutin Rifaximin 


subunit RNA polymerase, rpoB 




Streptolydigin 


Accelerates transcription chain 


rpoB 




termination/B-subunitRNA polymerase 




Streptovaricin 


an acyclic ansamycin, inhibits RNA 


rpoB 




polymerase 




Actinomycin D+EDTA 


Intercalates between 2 successive G-C 


pldA 




pairs, rpoB, inhibits RNA synthesis 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Inhibitors of Nucleic Acid Metabolism 




Quinolones, 


subunit gyrase and/or topoisomerase 




Nalidixic acid Qxolinic 


TV>gyrA 


gyrAorB, icd, sloB 


acid 






Fluoroquinolones 


subunit gyrase ,gyr^ and/or 


gyrA 


Ciprofloxacin, 


topoisomerase IV (probable target in 


nor A (efflux in 


rMomoxacin 


otapnj 


Staph) 






hipQ 


Coumerins 


Inhibits ATPase activity of B-subunit 




Novobiocin 


gyrase, gyrB 


gyrB, cysB, cysE, 






nov, ompA 


Coumermycin 


Inhibits ATPase activity of 6- subunit 


gyrB t hisW 




gyrase, gyrB 




Albicidin 


DNA synthesis 


tsx (nucleoside 






channel) 


Metronidazole 


Causes single-strand breaks in DNA 


nar 


Inhibitors of Metabolic Pathways 




Sulfonamides, 


blocks synthesis of 


folP t gpt,pabA, 


Sulfanilamide 


dihydiofolate,dihydro-pteroate 


pabB, pabC 




synthesis,/?// 1 




Trimethoprim, 


Inhibits dihydrofolate reductase,/oL4 


joia, inyA 


Showdomycin 


Nucleoside analogue capable of 


nupCy pnp 




alkylating sulfhydryl groups, inhibitor of 






thymidylate synthetase 




Thiolactomycin 


type II fatty acid synthase inhibitor 


emrB 






fadB, emrB due to 


Psicofuranine 


Adenosine glycoside antibiotic, target is 


gene dosage 
guaA,B 




GMP synthetase 




Triclosan 


Inhibits fatty acid synthesis 


fablfenvM) 


Diazoborines Isoniazid, 


heterocyclic, contain boron, inhibit fatty 


fabl (envAd) 


Ethionamide 


acid synthesis, enoyl-ACP reductase, 






fabJ 





Inhibitors of Translation 

Phenylpropanoids 
Chloramphenicol, 



Tetracyclines, type II 

polyketides 

Minocycline 

Doxycycline 
Macrolides (type I 

polyketides) 

Erythromycin, 
Carbomycin, 

Spiramycin etc 



Binds to ribosomal peptidyl transfer 
center preventing peptide translocation/ 
binds to S6, 13, L6, L14, L16, L25, 
L26, L27, but preferentially to L16 
Binding to 30S ribosomal subunit, "A 5 
on 30S subunit, blocks peptide 
elongation, strongest binding to S7 

Binding to 50 S ribosomal subunit, 23S 
rRNA, blocks peptide translocation, 
L15,L4,L12 ■ 



rrn, cmlA, mar A, 
ompF, ompR 

si clmA (cmr) t mar, 
ompF 



rrn, rplC, rplD,rplV 9 
mac 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Aminoglycosides 


Irreversible binding to 3 OS ribosomal 




Streptomycin, 


subunit, prevents translation or causes 


rpsL, strC,M, itbiF 




mistranslation of mRNA/16S rRNA 


atpA-E, ecJB t 


Neomycin 




hemAC,D t E,G t 
topA, 


Spectinomycin 




rpsC,D,E, rrriy spcB 
atpA-atpE, cpxA, 


Kanamycin 




ec/B, hemA,B,L, 
topA 


Kasugamycin 




ksgA,B,C,D t rplB.K, 
rpslNMR 


Gentamicin, 




rplF, ubiF 


Amikacin 




cpxA 
rpsL 


Paromycin 




Lincosamides 


Binding to 50 S ribosomal subunit, 




Lincomycin, 


blocks peptide translocation 


linB, rplN,O t rpsG 


Clindamycin 






Streptogramins 


2 components, Streptogramins A&B, 




VirginiamyciiL 


bind to the 50S ribosomal subunit 




Pristinamycin 


blocking peptide translocation and 




Synercid: quinupristin 


peptide bond formation 




/dalfopristin 






Fusidanes 


Inhibition of elongation factor G (EF-G) 


fusA 


Fusidic Acid 


prevents peptide translocation 




Kirromycin (Mocimycin) 


Inhibition of elongation factor TU (EF- 
Tu), prevents peptide bond formation 


tufA.B 


Pulvomycin 


Binds to and inhibits EF-TU 




Thiooeotin 


Sulftir-containinfy antihintic inhihit«i 

kJUlJLCU WvUUUlllllg (UlUl/lUUV) 1 1X1. I LUX LO 

protein synthesis,EF-G 


rnlE 


Tiamulin 


Inhibits protein synthesis 


rplC, rplD 


Negamycin 


Inhibits termination process of protein 
synthesis 


prfB 


Oxazolidinones Linezolid 


23S rRNA 




Isoniazid 




pdx 


Nitrofurantoin 


Inhibits protein synthesis, 
nitroreductases convert 
nitrofurantoin to highly reactive 
electrophilic intermediates which 
attack bacterial ribosomal proteins 
non-specifically 


nfnA t B 


Pseudomonic Acids 


Inhibition of isoleucyl tRNA 


ileS 


Mupirocin (Bactroban) 


synthetase-used for Staph, topical 
cream, nasal spray 




Indolmycin 


Inhibits tryptophanyl-tRNA synthetase 


trpS 


Viomycin 




rrmA (23S rRNA 



methyltransferase; 
mutant has slow 
growth rate, slow 
chain elongation 
rate, and viomycin 
resistance) 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 






MUTANTS 


Thiopeptides 


Binds to LI 1-23S RNA complex 




Thiostrepton 


Inhibits GTP hydrolysis by EF-G 




Micrococcin 


Stimulates GTP hydrolysis by EF-G 





Inhibitors of Cell Walls/Membranes 



B-lactams 

Penicillin, Ampicillin 

Methicillin, 



Cephalosporins, 
Mecillinam (amdinocillin) 

Aztreonam (Furazlocillin) 
Bacilysin, Tetaine 

Glycopeptides Vancomycin, 

Polypeptides Bacitracin 

Cyclic lipopeptide 
Daptomycin, 



Cyclic polypeptides 
Polymixin, 

Fosfomycin, 



Cycloserine 
Alafosfalin 



Inhibition of one or more cell wall 
transpeptidases, endopeptidases, and 
glycosidases (PBPs), of the 12 PBPs 
only 2 are essential: mrdA (PBP2) and 
ftsI(pbpB, PBP3) 



Binds to and inactivates PBP2 {mrdA) 
Inactivates PBP3(/fr7) 

Dipeptide, inhib glucosamine 
synthase 

Inhib G+ cell wall syn, binds to 
terminal D-ala-D-ala of pentapeptide, 
Prevents dephosphorylation and 
regeneration of lipid carrier 
Disrupts multiple aspects of 
membrane function, including 
peptidoglycan synthesis, lipoteichoic 
acid synthesis, and the bacterial 



Surfactant action disrupts cell 
membrane lipids, binds lipid A 
mioety of LPS 

Analogue of P-enolpyruvate, inhibits 
1 st step in peptidoglycan synthesis - 
UDP-N-acetylglucosamine 
enolpyruvyl transferase, murA. Also 
acts as Immunosuppressant 
Prevents formation of D-ala dimer, 
inhibits D-ala ligase, ddlA,B 
phosphonodipeptide, cell wall 
synthesis inhibitor, potentiator of B- 
lactams 



ampC, ampD, ampE, 
envZ, galU, hipA, 
hipQ, ompC, 
ompF, ompR, ptsl, 
rfa, tolD, tolE 

tonB 

alaS, argS, crp, cyaA, 
envB, mrdA,B, 
mreB,C,D 

dppA 



rfa 



Inhibitors of Protein Processing/Transport 

Globomycin Inhibits signal peptidase II (cleaves 

prolipoproteins subsequent to lipid 
modification, IspA 



pmrA 



murA, crp, cyaA 
glpT, hipA,ptsl 
uhpT 



hipA, eye A 
pepA, tpp 



lpp % dnaE 
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It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Staphylococcus aureus, Salmonella typhimuriwn, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof or 
homologous nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurivm, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
1 0 homologous polypeptides may be reduced. 

EXAMPLE 12 

Transfer of ExogenousNucleic Acid Sequences to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 

15 homologous to the gene from the first organism is required for proliferation of the second 

organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimuriwn. The transformed 

20 cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 
the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table V. If there was no effect of antisense RNA expression in a 

25 microorganism, the clone is minus in Table V. In contrast, a positive in Table V means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non-induced 
plate under the conditions used and in that microorganism. 

TABLE V 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E. coli 



MoL No. 


& typhimurium 


E cloacae 


K pneumoniae 


EcXAOOl 


+ 


+ 




EcXA004 


+ 






EcXA005 




+ 


+ 


EcXA006 








EcXA007 




+ 




EcXA008 






+ 


EcXA009 








EcXAOlO 




+ 


+ 


EcXAOll 




+ 
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MoL No. 


& typhimurium 


K cloacae 


K pneumoniae 


EcXA012 


- 


+ 


- 


\ EcXA013 




+ 


+ 


! EcXA014 


+ 


+ 


- 


i EcXAOlS 


+ 


+ 


+ 


EcXA016 


+ 


+ 




1 EcXA017 


+ 


+ 


+ 


EcXA018 


+ 


+ 


+ 


! EcXA019 




+ 


+ 


EcXA020 


+ 


+ 


-f 


EcXA021 


+ 


+ 


+ • 


EcXA023 


+ 


+ 


+ 


EcXA024 




- 


+ 


EcXA025 


- 


- 


- 


EcXA026 


+ 


+ 


- 


EcXA027 


+ 


+ 


- 


EcXA028 


+ 


- 


- 


EcXA029 


- 


- 


- 


EcXA030 


+ 


+ 


+ 


EcXA031 




- 


- 


EcXA032 


+ 


+ 


- 


EcXA033 


+ 


+ 


+ 


EcXA034 


+ 


+ 


+ 


EcXA035 


- 


- 


- 


EcXA036 


+ 


- 


+ 


EcXA037 


4- 


+ 


- 


EcXA038 


+ 


+ 


+ 


EcXA039 


+ 


- 


- 


EcXA04l 


+ 


+ 




EcXA042 


- 




+ 


EcXA043 




- 


- 


EcXA044 




- 


- 


EcXA045 


+ 




+ 


EcXA046 


- 


- 


- 


EcXA047 


+ 


+ 


- 


EcXA048 


- 


- 


- 


EcXA049 


+ 


- 


• - 


EcXA050 


- 


- 


- 


EcXA051 




- 


- 


EcXA052 


+ 


- 


- 


EcXA053 


+ 


+ 


+ 


EcXA054 


- 


- 


+ 


EcXA055 


+ 


- 


- 


EcXA056 




- 


+ 


EcXA057 


+ 


+ 


- 


EcXA058 


- 


- 


- 


EcXA059 


+ 


+ ! 


+ 


EcXA060 


- 


- 


- 


EcXA061 


- 


- 


- 


1 EcXA062 








EcXA063 


+ 






EcXA064 








| EcXA065 


+ 


+ 




EcXA066 








EcXA067 




+ 
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TV/frhl M#« 
LVLOL INO. 


typhimuriu m 


JSL cloacae 


JL pneumoniae 


T7/»YAA/%8 
HCAAU05 








UCAAUOy 




r 












liC AAU / 1 


_L 

T 






T7rYAAT> 


4_ 

7 




JL 

f 


T7nYAAT^ 


T 


T 




cCAAU /** 




-l 
T 


T 


XlCAAU/ 3 


T 






tt-y a ata 




-i 

r 




liCAAU / / 


*t* 


j 

T 




JttCAAlJ/y 


J. 
T 


.1. 


.1, 


T7/»YAAQA 


4. 
T 






T7/< Y A AQO 




i 

T 












T7/»Y A AQ/1 




i 

*r 




ISCAAUoO 








T7W A ACT 

HC AAUo / 








TJ_"V" A ftOO 

bCAAUod 








T?/»Y A AQQ 








T7_V" A ADA 








T7r»Y A HO 1 







: 


17 r. Y A AfV> 








T7/»Y A AQ1 








17/* Y A AO/1 




■r 


i 

T 


I7/*Y A AO< 


i 

T 


+ 




T7^Y A AQA 








T7/»Y A AOT 


i 

T 






17/* Y A AOS? 


i 

T 






17/»Y A AOO 








17^ Y A 1 AA 
J2CAA1LKJ 








"CW A 1 A 1 








liCAAlUz 








T7r. Y A 1 A1 




i 

t 




T7rY A 1 f\A 


i 

T 




l 

"P 


17 *»Y A 1 A£ 


t 

T 


i 

T 




17/» Y A 1 AT 








17/* Y A 1 AS 
C.CAA1U5 








17o Y A 1 AO 








17/* Y A 1 1 A 


_l_ 
* 






17/* Y A 1 1 1 
cCAAl 1 1 








cvy A 1 lO 
cCAAl lx 




T 








-i 
i 


i 


c-va -ti A 




• 




P/»YA1 1 ^ 








EiCAAl io 


4- 


4. 
T 




P/»YA 1 1 7 
CA/yVrV 1 1 / 
















p r YA1 10 


+ 


JL 




EcXA120 








EcXA121 








EcXA122 


+ 




+ 


EcXA123 


+ 






EcXA124 








EcXA125 
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MoL No. 


& typhimurfum 


K cloacae 


K pneumoniae 


EcXA126 


_ 


- 


_ 


EcXA127 


+ 


+ 


• 


EcXA128 




_ 


_ 


EcXA129 


_ 


+ 




EcXA130 


+ 


+ 




EcXA132 


- 






EcXA133 




• 




EcXA136 


- 






EcXA137 






• 


EcXA138 


+ 




_ 


EcXA139 








EcXA140 


+ 






EcXA141 


+ 




_ 


EcXA142 


m 






EcXA143 


m 


+ 


_ 


EcXA144 


+ 




_ 


EcXA145 




_ 


_ 


EcXA146 


_ 




_ 


EcXA147 


_ 






EcXA148 


_ 


_ 


_ 


EcXA149 


+ 




+ 


EcXAlSO 






_ 


EcXAlSl _j 


+ 






EcXA152 




_ 


_ 


EcXA153 


• + 


+ 


_ 


EcXA154 






_ 


EcXA155 




_ 


ND 


EcXA156 


_ 






EcXA157 


_ 


_ 


_ 


EcXA158 


_ 






EcXA159 




_ 


_ 


EcXA160 


+ 






EcXA162 


_ 


_ 




EcXA163 




_ 




EcXA164 




_ 


_ 


EcXA165 


_ 


_ 




EcXAl 66 






_ 


EcXA167 




_ 




EcXAl 68 








EcXAl 69 


_ 


+ 




EcXA171 


- 




• 


EcXAl 72 


- 


- 


_ 


EcXA173 


- 


- 


- 


EcXA174 


- 


- 




EcXA175 


- 






EcXA176 


- 


_ 




EcXA178 




- 


- 


EcXA179 


- 


- 




EcXAl 80 


+ 






EcXA181 
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Thus, the ability of an antisense nucleic acid which inhibits the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
5 Helicobacter pylori, or Salmonella typhi to inhibit the growth of other organims may be evaluated 
by transforming the antisense nucleic acid directly into species other than the organism from which 
they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the growth of 
Anaplasma marginale, Aspergillus fiimigatus, Bacillus anthracis, Bacterioides jragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 

10 called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulmum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebactervum diptheriae, Cryptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

1 5 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis car 'tnii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 

25 to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 
the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 

30 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Stapliylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 
5 Those skilled in the art will appreciate that a negative result in a heterologous cell or 

microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 
homologous gene may be obtained using the methods described herein. Those cells that are inhibited 
10 by antisense may be used in cell-based assays as described herein for the identification and 
characterization of compounds in order to develop antibiotics effective in these cells or 
microorganisms. Those skilled in the art will appreciate that an antisense molecule which works in the 
microorganism from which it was obtained will not always work in a heterologous cell or 
microorganism. 

15 EXAMPLE 12 A 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species Using the Staphylococcus 
aureus. Salmonella typhimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa. Enterococcus 
faecalis. Escherichia coll Enterococcus faecalis. Haemophilus influenzae. Helicobacter pylori, or 
Salmonella typhi Expression Vectors or Expression Vectors Functional in Bacterial Species other than 
20 Staphylococcus aureus. Salmonella typhimurium Klebsiella pneumoniae. Pseudomonas aeruginosa 
Enterococcus faecalis. Escherichia coli Enterococcus faecalis. Haemophilus influenzae. 
Helicobacter pylori or Salmonella typhi . 
The antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
25 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi , or portions thereof, may also be evaluated for their ability to inhibit the growth 
of cells or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . For example, the 
30 antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, ox Salmonella typhi may be 
evaluated for their ability to inhibit the growth of other organisms. In particular, the ability of the 
antisense nucleic acid to inhibit the growth of Anaplasma marginale, Aspergillus fwnigatus, 
3 5 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 



-139- 



WO 01/70955 



PCT/US01/09180 



(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes 
immitis, Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

10 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella baydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species may be evaluated. In some 
embodiments of the present invention, the ability of the antisense nucleic acid to inhibit the growth 

15 of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus hifluenzae, Helicobacter pylori, or Salmonella typhi is under the control of an 

20 inducible promoter are introduced into the cells or microorganisms in which they are to be 
evaluated. In some embodiments, the antisense nucleic acids may be evaluated in cells or 
microorganisms which are closely related to Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli; 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typh . The 

25 ability of these antisense nucleic acids to inhibit the growth of the related cells or microorganisms 
in the presence of the inducer is then measured. 

For example, thirty-nine antisense nucleic acids which inhibited the growth of 
Staphylococcus aureus were identified using methods such as those described herein and were 
inserted into an expression vector such that their expression was under the control of a xylose- 

30 inducible Xyl-T5 promoter. A vector with Green Fluorescent Protein (GFP) under control of the 
Xyl-T5 promoter was used to show that expression from the Xyl-T5 promoter in Staphylococcus 
epidermidis was comparable to that in Staphylococcus aureus. 

The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 
Staphylococcus epidermidis was grown in liquid culture to mid-log phase and then harvested by 

35 centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl 2 , pH=4.0), and then harvested again by centrifugation. Hie cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
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were then frozen for storage at -80°C. For electroporation, 50 pi of thawed electrocompetent cells 
were combined with 0.5 jig plasmid DNA and then subjected to an electrical pulse of 1 0 kV/cm, 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 \d outgrowth medium and incubated for 2 hours prior to plating on solid 
5 growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 
1 0 above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table VI below. The first column indicates the Molecule Number 
10 of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 
epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a "+ w indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis, 

15 

TABLE VI 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation of 

Staphylococcus aureus 



Mol.No. 


& epidermidis 


SaXA005 


+ 


SaXA007 


+ 


SaXA008 


+ 


SaXA009 


+ 


SaXAOlO 


+ 


SaXAOll 




SaXA012 




SaXA013 




SaXA015 


+ 


SaXA017 




SaXA022 


+ 


SaXA023 




SaXA024 




SaXA025 


+ 


SaXA026 


+ 


SaXA027 




SaXA027b 
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SaXA02c 




SaXA028 




SaXA029 
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SaXA030 


+ i 


SaXA032 




SaXA033 


+ 


SaXA034 




SaXA035 


+ 


SaXA037 


+ 


SaXA039 




SaXA042 




SaXA043 




SaXA044 




SaXA045 


+ 


SaXA051 


+ 


SaXA053 




SaXA056b 




SaXA059a 


+ 


SaXA060 




SaXA061 


+ 


SaXA062 


+ 


SaXA063 




SaXA065 





Although the results shown above were obtained using a subset of the nucleic acids of the 
present invention, it will be appreciated that similar analyses may be performed using the other nucleic 
acids of the present invention to determine whether they inhibit the prolif eration of cells or 
5 microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit die proliferation of a heterologous organism may be performed using 
1 0 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staphylococcus aureus, Salmonella typhimurium, Klebsiella pnewnoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi , (including antisense nucleic acids complementary to SEQ 
ED NOs.: 3796-3800, 3806-4860, 591 6-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 

5 

EXAMPLE 12C 

As a demonstration of the methodology required to find homologues to an essential gene, 
nine prokaryotic organisms were analyzed and compared in detail. First, the most reliable source 
of gene sequences for each organism was assessed by conducting a survey of the public and private 

1 0 data sources. The nine organisms studied are Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, 
Streptococcus pneumoniae and Salmonella typhi Full-length gene protein and nucleotide 
sequences for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from the public 

1 5 sequencing projects, and derived from the GenPept 1 1 5 database (available from NCBI). For 
Pseudomonas aeruginosa, gene sequences were adopted from the Pseudomonas genome 
sequencing project (downloaded from http://www.pseudomonas.comy For Klebsiella pneumoniae, 
Staphylococcus aureus, Streptococcus pneumoniae and Salmonella typhi, genomic sequences from 
PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 

20 GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop St, N.W., Suite B, Atlanta, 
GA, 30318, USA. 

Subsequently, the essential genes found by the antisense methodology were compared to 
the derived proteomes of interest, in order to find all the homologous genes to a given gene. This 
comparison was done using the FASTA program v3.3. Genes were considered homologues if they 

25 were greater than 25% identical and the alignment between the two genes covered more than 70% 
of the length of one of the genes. The best homologue for each of the nine organisms, defined as 
the most significantly scoring match which also fulfilled the above criteria, was reported in Table 
VILA. Table VIIA lists the best ORF identified as described above (column labelled LOCUSID), 
the SEQ ED, % identity, and the amount of the protein which aligns well with the query sequence 

30 (coverage) for the gene identified in each of the nine organisms evaluated as described above. 

Table VHB lists the PathoSeq cluster ID for genes identified as being required for 
proliferation in Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus using the methods described herein. As indicated in the column labelled 
PathoSeq cluster ID, these sequences share homology to one another and were consequently 

35 grouped within the same PathoSeq cluster. Thus, the methods described herein identified genes 
required for proliferation in several species which share homology. 
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EXAMPLE 13 

Use of Identified Nucleic Acid Sequences as Probes 
The sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi described herein, 
homologous coding nucleic acids, or homologous antisense nucleic acids can be used as probes to 
obtain the sequence of additional genes of interest from a second cell or microorganism. For example, 
probes to genes encoding potential bacterial target proteins may be hybridized to nucleic acids from 
other organisms including other bacteria and higher organisms, to identify homologous sequences in 

1 0 these other organisms. For example, the identified sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , homologous coding nucleic acids, or homologous antisense nucleic acids may be 
used to identify homologous sequences in Anaplasma marginale, Aspergillus fumigatus, Bacillus 

1 5 anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

25 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 

30 genera of any of the above species. In some embodiments of the present invention, the nucleic 

acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi described herein, homologous coding nucleic 
acids, or homologous antisense nucleic acids may be used to identify homologous nucleic acids 

35 from a heterologous organism other than E. coli. 

Hybridization between the nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
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Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense nucleic 
acids and nucleic acids from humans might indicate that the protein encoded by the gene to which the 
probe corresponds is found in humans and therefore not necessarily an optimal drug target 
5 Alternatively, the gene can be conserved only in bacteria and therefore would be a good drug target for 
a broad spectrum antibiotic or antimicrobial. These probes can also be used in a known manner to 
isolate homologous nucleic acids from Staphylococcus, Salmonella, Klebsiella, Pseudomonas, 
Enterococcus or other cells or microorganisms, e.g. by screening a genomic or cDNA library. 

Probes derived from the nucleic acid sequences from Staphylococcus aureus, Salmonella 
1 0 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense 
nucleic acids, or portions thereof, can be labeled with detectable labels familiar to those skilled in the 
art, including radioisotopes and nan-radioactive labels, to provide a detectable probe. The detectable 
1 5 probe can be single stranded or double stranded and can be made using techniques known in the art, 
including in vitro transcription, nick translation, or kinase reactions. A nucleic acid sample containing 
a sequence capable of hybridizing to the labeled probe is contacted with the labeled probe. If the 
nucleic acid in the sample is double stranded, it can be denatured prior to contacting the probe. In 
some applications, the nucleic acid sample can be immobilized on a surface such as a nitrocellulose or 
20 nylon membrane. Hie nucleic acid sample can comprise nucleic acids obtained from a variety of 
sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the detectable 
probe include well known techniques such as Southern blotting, Northern blotting, dot blotting, colony 
hybridization, and plaque hybridization. In some applications, the nucleic acid capable of hybridizing 
25 to the labeled probe can be cloned into vectors such as expression vectors, sequencing vectors, or in 
vitro transcription vectors to fecilitate the characterization and expression of the hybridizing nucleic 
acids in the sample. For example, such techniques can be used to isolate, purify and clone sequences 
from a genomic library, made from a variety of bacterial species, which are capable of hybridizing to 
probes made from die sequences identified in Examples 5 and 6. 
30 EXAMPLE 14 

Preparation of PCR Primers and Amplification of DNA 
The identified Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes corresponding directly to or 
35 located within the operon of nucleic acid sequences required for proliferation, homologous coding 
nucleic acids, or homologous antisense nucleic acids or portions thereof can be used to prepare PCR 
primers for a variety of applications, including the identification or isolation of homologous sequences 
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from other species. For example, the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes may be used to 
prepare PCR primers to identify or isolate homologous sequences from Anaplasma margmcde, 
5 Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida par apsWosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatous, Clostridium botulinum, Clostridium difficile, Clostridium 

1 0 perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurellahaemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum. Yersinia enterocolitica, 

20 Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the PCR primers may be used to identify or isolate 
homologous nucleic acids from an organism other than E. coli. 

The identified or isolated nucleic acids obtained using the PCR primers may contain part or all 
of the homologous nucleic acids. Because homologous nucleic acids are related but not identical in 

25 sequence, those skilled in the art will often employ degenerate sequence PCR primers. Such 

degenerate sequence primers are designed based on sequence regions that are either known to be 
conserved or suspected to be conserved such as conserved coding regions. The successful production 
of a PCR product using degenerate probes generated from the sequences identified herein would 
indicate the presence of a homologous gene sequence in the species being screened. The PCR primers 

30 are at least 10 nucleotides, and preferably at least 20 nucleotides in length. More preferably, the PCR 
primers are at least 20-30 nucleotides in length. In some embodiments, the PCR primers can be more 
than 30 nucleotides in length. It is preferred that the primer pairs have approximately the same G/C 
ratio, so that melting temperatures are approximately the same. A variety of PCR techniques are 
familiar to those skilled in the art For a review of PCR technology, see Molecular Cloning to Genetic 

35 Engineering White, BA. Ed. in Methods in Molecular Biology 67: Humana Press, Totowa 1997. 
When the entire coding sequence of the target gene is known, the 5 1 and 3 1 regions of the target gene 
can be used as the sequence source for PCR probe generation. In each of these PCR procedures, PCR 
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primers on either side of the nucleic acid sequences to be amplified are added to a suitably prepared 
nucleic acid sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR primers are 
specifically hybridized to complementary nucleic acid sequences in the sample. The hybridized 
5 primers are extended Thereafter, another cycle of denaturation, hybridization, and extension is 
initiated. The cycles are repeated multiple times to produce an amplified fragment containing the 
nucleic acid sequence between the primer sites. 

EXAMPLE 15 
Inverse PCR 

1 0 The technique of inverse polymerase chain reaction can be used to extend the known nucleic 

acid sequence identified in Examples 5 and 6. The inverse PCR reaction is described generally by 
Ochman et al., in Ch. 1 0 of PCR Technology: Principles and Applications for DNA Amplification, 
(Henry A. Eriich, Ed.) W.H. Freeman and Co. ( 1 992). Traditional PCR requires two primers that are 
used to prime the synthesis of complementary strands of DNA. In inverse PCR, only a core sequence 

15 need be known. 

Using the sequences identified as relevant from the techniques taught in Examples 5 and 6 and 
applied to other species of bacteria, a subset of nucleic sequences are identified that correspond to 
genes or operons that are required for bacterial proliferation. In species for which a genome sequence 
is not known, the technique of inverse PCR provides a method for obtaining the gene in order to 

20 determine the sequence or to place the probe sequences in full context to the target sequence to which 
the identified nucleic acid sequence binds. 

To practice this technique, the genome of the target organism is digested with an appropriate 
restriction enzyme so as to create fragments of nucleic acid that contain the identified sequence as well 
as unknown sequences that flank the identified sequence. These fragments are then circularized and 

25 become the template for the PCR reaction. PCR primers are designed in accordance with the teachings 
of Example 1 5 and directed to the ends of the identified sequence.. The primers direct nucleic acid 
synthesis away from the known sequence and toward the unknown sequence contained within the 
circularized template. After the PCR reaction is complete, the resulting PCR products can be 
sequenced so as to extend the sequence of the identified gene past the core sequence of the identified 

30 exogenous nucleic acid sequence identified. In this manner, the full sequence of each novel gene can 
be identified. Additionally the sequences of adjacent coding and noncoding regions can be identified. 

EXAMPLE 16 

Identification of Genes Required for Escherichia coli Proliferation 
Genes required for proliferation in Escherichia coli are identified according to the methods 
35 described above. 
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EXAMPLE 17 

Identification of Genes Required for Neisseria gonorrhoeae Proliferation 
Genes required for proliferation in Neisseria gonorrhoeae are identified according to the 
methods described above. 
5 EXAMPLE 18 

Identification of Genes Required for Salmonella enterica Proliferation 
Genes required for proliferation in Salmonella enterica are identified according to the 
methods described above. 

EXAMPLE 19 

10 Identification of Genes Required for Enterococcus faecivm Proliferation 

Genes required for proliferation in Enterococcus faecitan are identified according to the 
methods described above. 

EXAMPLE 20 

Identification of Genes Required for Haemophilus influenzae Proliferation 
1 5 Genes required for proliferation in Haemophilus influenzae are identified according to the 

methods described above. 

EXAMPLE 21 

Identification of Genes Required for Aspergillus fumipatus Proliferation 
Genes required for proliferation in Aspergillus fumigatus are identified according to the 
20 methods described above. 

EXAMPLE 22 

Identification of Genes Required for Helicobacter pylori Proliferation 
Genes required for proliferation in Helicobacter pylori are identified according to the 
methods described above. 
25 EXAMPLE 23 

Identification of Genes Required for Mycoplasma pneumoniae Proliferation 
Genes required for proliferation in Mycoplasma pneumoniae are identified according to the 
methods described above. 

EXAMPLE 24 

30 Identification of Genes Required for Plasmodium ovale Proliferation 

Genes required for proliferation in Plasmodium ovale are identified according to the methods 
described above. 

EXAMPLE 25 

Identification of Genes Required for Entamoeba histolytica Proliferation 
3 5 Genes required for proliferation in Entamoeba histolytica are identified according to the 

methods described above. 
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EXAMPLE 26 

Identification of Genes Required for Candida albicans Proliferation 
Genes required for proliferation in Candida albicans are identified according to the methods 
described above. 
5 EXAMPLE 27 

Identification of Genes Required for Histoplasma capsulation Proliferation 
Genes required for proliferation in Histoplasma capsulation are identified according to the 
methods described above. 

EXAMPLE 28 

10 Identification of Genes Required for Salmonella typhi Proliferation 

Genes required for proliferation in Salmonella typhi are identified according to the methods 
described above. 

t 

EXAMPLE 29 

Identification of Genes Required for Salmonella paratyphi Proliferation 
1 5 Genes required for proliferation in Salmonella paratyphi are identified according to the 

methods described above. 

EXAMPLE 30 

Identification of Genes Required for Salmonella cholerasuis Proliferation 
Genes required for proliferation in Salmonella cholerasuis are identified according to the 
20 methods described above. 

EXAMPLE 31 

Identification of Genes Required for Staphylococcus epidermis Proliferation 
Genes required for proliferation in Staphylococcus epidermis are identified according to the 
methods described above. 
25 EXAMPLE 32 

Identification of Genes Required for Mycobacterium tuberculosis Proliferation 
Genes required for proliferation in Mycobacterium tuberculosis are identified according to the 
methods described above. 

EXAMPLE 33 

30 Identification of Genes Required for Mycobacterium leprae Proliferation 

Genes required for proliferation in Mycobacterium leprae are identified according to the 
methods described above. 

EXAMPLE 34 

Identification of Genes Required for Treponema pallidum Proliferation 
35 Genes required for proliferation in Treponema pallidum are identified according to the 

methods described above. 
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EXAMPLE 35 

Identification of Genes Required for Bacillus anthracis Proliferation 
Genes required for proliferation in Bacillus anthracis are identified according to the methods 
described above. 
5 EXAMPLE 36 

Identification of Genes Required fey Yersinia pestis Proliferation 
Genes required for proliferation in Yersinia pestis are identified according to the methods 
described above. 

EXAMPLE 37 

10 Identification of Genes Required for Clostridium botulinum Proliferation 

Genes required for proliferation in Clostridium botulinum are identified according to the 
methods described above. 

EXAMPLE 38 

Identification of Genes Required for Campylobacter jejuni Proliferation 
1 5 Genes required for proliferation in Campylobacter jejuni are identified according to the 

methods described above. 

EXAMPLE 39 

Identification of Genes Required for Chlamydia trachomatis Proliferation 
Genes required for proliferation in Chlamydia trachomatis are identified according to the 
20 methods described above. 

EXAMPLE 40 

Identification of Genes Required for Staphylococcus aureus Proliferation 
Genes required for proliferation in Staphylococcus aureus are identified according to the 
25 methods described above. 

EXAMPLE 41 

Identification of Genes Required for Salmonella tvvhimurium Proliferation 
Genes required for proliferation in Salmonella typhimurium are identified according to the 
30 methods described above. 

EXAMPLE 42 

Identification of Genes Required for Klebsiella Pneumoniae Proliferation 
Genes required for proliferation in Klebsiella Pneumoniae are identified according to the 
35 methods described above. 
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EXAMPLE 43 

Identification of Genes Required for Pseudomonas aeruginosa Proliferation 
Genes required for proliferation in Pseudomonas aeruginosa are identified according to the 
methods described above. 

5 

EXAMPLE 44 

Identification of Genes Required for Enterococcus faecalis Proliferation 
Genes required for proliferation in Enterococcus faecalis are identified according to the 
methods described above. 

10 

Use of Isolated Exogenous Nucleic Acid Fragments as Antisense Antibiotics 

In addition to using the identified sequences to enable screening of molecule libraries to 
identify compounds useful to identify antibiotics, antisense nucleic acids complementary to the 
proliferation-required sequences or portions thereof, antisense nucleic acids complementary to 
1 5 homologous coding nucleic acids, or homologous antisense nucleic acids can be used as therapeutic 
agents. Specifically, the proliferation-required sequences or homolgous coding nucleic acids, or 
portions therof, in an antisense orientation or homologous antisense nucleic acids can be provided to 
an individual to inhibit the translation of a bacterial target gene or the processing, folding, or assembly 
into a protein/RNA complex of a nontranslated RNA. 

20 

EXAMPLE 45 

Generation of Antisense Therapeutics from Identified Exogenous Sequences 
Antisense nucleic acids complementary to the proliferation-required sequences described 
herein, or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 

25 acids, or portions thereof, or homologous antisense nucleic acids or portions thereof can be used as 
antisense therapeutics for the treatment of bacterial infections or simply for inhibition of bacterial 
growth in vitro or in vivo. For example, the antisense therapeutics may be used to treat bacterial 
infections caused by Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to inhibit the growth of these 
organisms. The antisense therapeutics may also be used to treat infections caused by or to inhibit 
the growth of Anaplasma marginale, Aspergillus fwnigatus, Bacillus anthracis, Bacterioides 
fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 

35 Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botidinum, 
Clostridium difficile, Clostridium perfrmgens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Cryptococcits neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faechsm, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, 
5 Pasteurella mtdtocida, Pneumocystis earinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenieriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutatis, Treponema 

1 0 pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the genera of any of 
the above species. In some embodiments of the present invention, the antisense therapuetics may 
be used to treat infection by or inhibit the growth of an organism other than E. colt. 

Hie therapy exploits the biological process in cells where genes are transcribed into 
messenger RNA (mKNA) that is then translated into proteins. Antisense KNA technology 

15 contemplates the use of antisense nucleic acids, including antisense oligonucleotides, 

complementary to a target gene that will bind to its target nucleic acid and decrease or inhibit the 
expression of the target gene. For example, the antisense nucleic acid may inhibit the translation or 
transcription of the target nucleic acid. In one embodiment, antisense oligonucleotides can be used 
to treat and control a bacterial infection of a cell culture containing a population of desired cells 

20 contaminated with bacteria. In another embodiment, the antisense oligonucleotides can be used to 
treat an organism with a bacterial infection. 

Antisense oligonucleotides can be synthesized from any of the sequences of the present 
invention using methods well known in the art In a preferred embodiment, antisense 
oligonucleotides are synthesized using artificial means. Uhlmann & Peymann, Chemical Rev. 

25 90:543-584 (1990) review antisense oligonucleotide technology in detail. Modified or unmodified 
antisense oligonucleotides can be used as therapeutic agents. Modified antisense oligonucleotides 
are preferred. Modification of the phosphate backbones of the antisense oligonucleotides can be 
achieved by substituting the internucleotide phosphate residues with methylphosphonates, 
phosphorothioates, phosphoramidates, and phosphate esters. Nonphosphate internucleotide analogs 

30 such as siloxane bridges, carbonate brides, thioester bridges, as well as many others known in the 
art may also be used. The preparation of certain antisense oligonucleotides with modified 
internucleotide linkages is described in U.S. Patent No. 5,142,047. 

Modifications to the nucleoside units of the antisense oligonucleotides are also 
contemplated. These modifications can increase the half-life and increase cellular rates of uptake 

35 for the oligonucleotides m vivo. For example, a-anomertc nucleotide units and modified 

nucleotides such as 1,2-dideoxy-d-ribofuranose, I,2-chdeoxy-l-phenylribofuranose,and JV 4 , -N 4 - 
ethano-5-methyl-cytosine are contemplated for use in the present invention. 
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An additional form of modified antisense molecules is found in peptide nucleic acids. 
Peptide nucleic acids (PNA) have been developed to hybridize to single and double stranded nucleic 
acids. PNA are nucleic acid analogs in which the entire deoxyribose-phosphate backbone has been 
exchanged with a chemically different, but structurally homologous, polyamide (peptide) backbone 
5 containing 2-aminoethyl glycine units. Unlike DNA, which is highly negatively charged, the PNA 
backbone is neutral. Therefore, there is much less repulsive energy between complementary strands in 
a PNA-DNA hybrid than in the comparable DNA-DNA hybrid, and consequently they are much more 
stable. PNA can hybridize to DNA in either a Watson/Crick or Hoogsteen fashion (Demidov et al, 
Proc. Natl Acad. Sci USA 92:2637-2641, 1995; Egholm, iVafure 365:566-568, 1993; Nielsen etal., 

10 Science 254: 1497- 1500, 1991;Dueholmetal,M?ivJ. Chem 21:19-31, 1997). 

Molecules called PNA "clamps" have been synthesized which have two identical PNA 
sequences joined by a flexible hairpin linker containing three 8-amino-3,6-dioxaoctanoic acid units. 
When a PNA clamp is mixed with a complementary homopurine or homopyrimidine DNA target 
sequence, a PNA-DNA-PNA triplex hybrid can form which has been shown to be extremely stable 

15 (Bentin et al., Biochemistry 35:8863-8869, 1996; Egholm et al. Nucleic Acids Res. 23:217-222, 1995; 
Griffith et aL, J. Am. Chem. Soc. 117:831-832, 1995). 

The sequence-specific and high affinity duplex and triplex binding of PNA have been 
extensively described (Nielsen etal., Science 254:1497-1500, 1991; Egholm etal., /.,4m. Chem.Soc. 
114:9677-9678, 1992; Egholm et al. Nature 365:566-568, 1993; Almarsson et al, Proa Natl Acad 

20 Set USA. 90:9542-9546, 1 993; Demidov et al., Proc Natl Acad Sci. USA. 92:2637-2641, 1995). 
They have also been shown to be resistant to nuclease and protease digestion (Demidov et al, 
Biochem Pharm 48:1010-1313,1994). PNA has been used to inhibit gene expression (Hanvey etal. 
Science 258: 148 1-1485, 1992; Nielsen et al, Nucl Acids. Res., 21: 197-200, 1993; Nielsen et al. Gene 
149:139-145, 1994; Good & Nielsen, Science, 95: 2073-2076, 1998), to block restriction enzyme 

25 activity (Nielsen et al, supra. , 1 993), to act as an artificial transcription promoter (Mollegaard, Proc. 
Natl Acad Sci. USA. 91:3892-3895, 1994) and as a pseudo restriction endonuclease (Demidov et al, 
Nucl Acids. Res. 21:2103-2107, 1993). Recently, PNA has also been shown to have antiviral and 
antitumoral activity mediated through an antisense mechanism (Norton, Nature Biotechnol. , 14:615- 
619, 1996; Hirschman et al, J. Investig. Med. 44 347-351, 1996). PNAs have been linked to various 

30 peptides in order to promote PNA entry into cells (Basu et al, Bioconj. Chem 8:481-488, 1997; 
Pardridge et aL, Proc. Natl. Acad. Set USA. 92:5592-5596, 1995). 

The antisense oligonucleotides contemplated by the present invention can be administered 
by direct application of oligonucleotides to a target using standard techniques well known in the art 
The antisense oligonucleotides can be generated within the target using a plasmid, or a phage. 

35 Alternatively, the antisense nucleic acid may be expressed from a sequence in the chromosome of 
the target cell. For example, a promoter may be introduced into the chromosome of the target cell 
near the target gene such that the promoter directs the transcription of the antisense nucleic acid. 
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Alternatively, a nucleic acid containing the antisense sequence operably linked to a promoter may 
be introduced into the chromosome of the target cell. It is further contemplated that the antisense 
oligonucleotides are incorporated in a ribozyme sequence to enable the antisense to specifically bind 
and cleave its target mRNA. For technical applications of ribozyme and antisense oligonucleotides see 
5 Rossi et al. s Pharmacol. Then 50(2)245-254, (1991). The present invention also contemplates 

using a retron to introduce an antisense oligonucleotide to a cell. Retron technology is exemplified 
by U.S. Patent No. 5,405,775. Antisense oligonucleotides can also be delivered using liposomes or 
by electroporation techniques which are well known in the art 

The antisense nucleic acids described above can also be used to design antibiotic compounds 

1 0 comprising nucleic acids which function by intracellular triple helix formation. Triple helix 

oligonucleotides are used to inhibit transcription from a genome. The antisense nucleic acids can be 
used to inhibit cell or microorganism gene expression in individuals infected with such microorganisms 
or containing such cells. Traditionally, homopurine sequences were considered the most useful for 
triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. Such 

1 5 homopyrimidine oligonucleotides bind to the major groove at homopurine:homopyriinidine sequences. 
Thus, both types of sequences based on the sequences from Staphylococcus aureus, Salmonella 
typhimurhtrn, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi or homologous nucleic acids that are required for proliferation are contemplated for 

20 use as antibiotic compound templates. 

The antisense nucleic acids, such as antisense oligonucleotides, which are complementary 
to the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to 

25 homologous coding nucleic acids, or portions thereof, may be used to induce bacterial cell death or 
at least bacterial stasis by inhibiting target nucleic acid transcription or translation. Antisense 
oligonucleotides complementary to about 8 to 40 nucleotides of the proliferation-required nucleic 
acids described herein or homologous coding nucleic acids have sufficient complementarity to form 
a duplex with the target sequence under physiological conditions. 

30 To kill bacterial cells or inhibit their growth, the antisense oligonucleotides are applied to 

the bacteria or to the target cells under conditions that facilitate their uptake. These conditions 
include sufficient incubation times of cells and oligonucleotides so that the antisense 
oligonucleotides are taken up by the cells. In one embodiment, an incubation period of 7-10 days is 
sufficient to kill bacteria in a sample. An optimum concentration of antisense oligonucleotides is 

35 selected for use. 

The concentration of antisense oligonucleotides to be used can vary depending on the type 
of bacteria sought to be controlled, the nature of the antisense oligonucleotide to be used, and the 
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relative toxicity of the anlisense oligonucleotide to the desired cells in the treated culture. 
Antisense oligonucleotides can be introduced to cell samples at a number of different concentrations 
preferably between lxlO" 10 M to IxlO^M. Once the minmrnm concentration that can adequately 
control gene expression is identified, the optimized dose is translated into a dosage suitable for use in 
5 vivo. For example, an inhibiting concentration in culture of 1x1 0" 7 translates into a dose of 

approximately 0.6 mg/kg body weight Levels of oligonucleotide approaching 1 00 mg/kg body weight 
or higher may be possible after testing the toxicity of the oligonucleotide in laboratory animals. It is 
additionally contemplated that cells from the subject are removed, treated with the antisense 
oligonucleotide, and reintroduced into the subject This range is merely illustrative and one of skill in 
10 the art are able to determine the optimal concentration to be used in a given case. 

After the bacterial cells have been killed or controlled in a desired culture, the desired cell 
population may be used for other purposes. 

EXAMPLE 46 

Use of Antisense Oligonucleotides to Treat C ontom mat ed Cell Cultures 
15 The following example demonstrates the ability of an Staphylococcus aureus, Salmonella 

typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi antisense oligonucleotide or an antisense oligonucleotide complementary to a 
homologous coding nucleic acid, or portions thereof, to act as a bacteriocidal or bacteriostatic agent 
20 to treat a contaminated cell culture system. The application of the antisense oligonucleotides of the 
present invention are thought to inhibit the translation of bacterial gene products required for 
proliferation. The antisense nucleic acids may also inhibit the transcription, folding or processing 
of the target RNA. 

In one embodiment of the present invention, the antisense oligonucleotide may comprise a 
25 phosphorothioate modified nucleic acid comprising at least about 1 5, at least about 20, at least 
about 25, at least about 30, at least about 35, at least about 40, or more than 40 consecutive 
nucleotides of an antisense nucleic acid listed in Table IA. A sense oiigodeoxynucleotide 
complementary to the antisense sequence is synthesized and used as a control. The 
oligonucleotides are synthesized and purified according to the procedures of Matsukura, et al., Gene 
30 72:343 (1988). The test oligonucleotides are dissolved in a small volume of autoclaved water and 
added to culture medium to make a 1 00 micromolar stock solution. 

Human bone marrow cells are obtained from the peripheral blood of two patients and 
cultured according standard procedures well known in the art. The culture is contaminated with 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
35 Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or an organism containing a homologous nucleic acid and 
incubated at 37°C overnight to establish bacterial infection. 



-241- 



WO 01/70955 



PCT/US01/09180 



The control and antisense oligonucleotide containing solutions are added to the 
contaminated cultures and monitored for bacterial growth. After a 1 0 hour incubation of culture 
and oligonucleotides, samples from the control and experimental cultures are drawn and analyzed 
for the translation of the target bacterial gene using standard microbiological techniques well 
5 known in the art The target Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi gene or an organism 
containing the homologous coding nucleic acid is found to be translated in the control culture 
treated with the control oligonucleotide, however, translation of the target gene in the experimental 
1 0 culture treated with the antisense oligonucleotide of the present invention is not detected or 

reduced, indicating that the culture is no longer contaminated or is contaminated at a reduced level. 

EXAMPLE 47 
Use of Antisense Oligonucleotides to Treat Infections 
A subject suffering from a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
1 5 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi infection or an 
infection with an organism containing a homologous coding nucleic acid is treated with the 
antisense oligonucleotide preparation above. The antisense oligonucleotide is provided in a 
pharmaceutically acceptable carrier at a concentration effective to inhibit the transcription or 
20 translation of the target nucleic acid. The present subject is treated with a concentration of 

antisense oligonucleotide sufficient to achieve a blood concentration of about 0.1-100 micromolar. 
The patient receives daily injections of antisense oligonucleotide to maintain this concentration for 
a period of 1 week. At the end of the week a blood sample is drawn and analyzed for the presence 
or absence of the organism using standard techniques well known in the art. There is no detectable 
25 evidence of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or an organim containing a homologous coding 
nucleic acid and the treatment is terminated. 

Antisense nucleic acids complementary to a homologous coding nucleic acid or a portion 
30 thereof may be used in the preceding method to treat individuals infected with an organism 
containing the homologous coding nucleic acid. 

EXAMPLE 48 
Preparation and Use of Triple Helix Forming Oligonucleotides 
The sequences of proliferation-required nucleic acids, homologous coding nucleic acids, or 
35 homologous antisense nucleic acids are scanned to identify 10-merto 20-mer homopyrimidine or 
homopurine stretches that could be used in triple-helix based strategies for inhibiting gene expression. 
Following identification of candidate homopyrimidine or homopurine stretches, their efficiency in 
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inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides containing 
the candidate sequences into a population of bacterial cells that normally express the target gene. The 
oligonucleotides may be prepared on an oligonucleotide synthesizer or they may be purchased 
commercially from a company specializing in custom oligonucleotide synthesis. 
5 The oligonucleotides can be introduced into the cells using a variety of methods known to 

those skilled in the art, including but not limited to calcium phosphate precipitation, DEAE-Dextran, 
electroporation, liposome-mediated transaction or native uptake. 

Treated cells are monitored for a reduction in proliferation using techniques such as 
monitoring growth levels as compared to untreated cells using optical density measurements. The 
10 oligonucleotides that are effective in inhibiting gene expression in cultured cells can then be introduced 
m vivo using the techniques well known in that art at a dosage level shown to be effective. 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced 
with alpha anomers to render the oligonucleotide more resistant to nucleases. Further, an intercalating 
agent such as ethidium bromide, or the like, can be attached to the 3 * end of the alpha oligonucleotide 
15 to stabilize the triple helix. For information on the generation of oligonucleotides suitable for triple 
helix formation see Griffin et al. (Science 245:967-971 (1989)). 

EXAMPLE 49 

Identification of Bacterial Strains from Isolated Specimens bv PCR 
Classical bacteriological methods for the detection of various bacterial species are time 

20 consuming and costly. These methods include growing the bacteria isolated from a subject in 

specialized medium, cultivation on selective agar medium, followed by a set of confirmation assays 
that can take from 8 to 1 0 days or longer to complete. Use of the identified sequences of the 
present invention provides a method to dramatically reduce the time necessary to detect and identify 
specific bacterial species present in a sample. 

25 In one exemplary method, bacteria are grown in enriched medium and DNA samples are 

isolated from specimens of, for example, blood, urine, stool, saliva or central nervous system fluid by 
conventional methods. A panel of PCR primers based on identified sequences unique to various 
species or types of cells or microorganisms are then utilized in accordance with Example 12 to amplify 
DNA of approximately 10G-200 nucleotides in length from the specimen. A separate PCR reaction is 

30 set up for each pair of PCR primers and after the PCR reaction is complete, the reaction mixtures are 
assayed for the presence of PCR product. The presence or absence of bacteria from the species to 
which the PCR primer pairs belong is determined by the presence or absence of a PCR product in the 
various test PCR reaction tubes. 

Although the PCR reaction is used to assay the isolated sample for the presence of various 

3 5 bacterial species, other assays such as the Southern blot hybridization are also contemplated. 

Compounds which inhibit the activity or reduce the amount of gene products required for 
proliferation may be identified using rational drug design. These methods may be used with the 
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proliferation-required polypeptides described herein or homologous polypeptides. In such methods, 
the structure of the gene product is determined using methods such as x-ray crysta!lography,MMR, or 
computer modelling. Compounds are screened to identify those which have a structure which allows 
them to interact with the gene product In some embodiments, the compounds are screened to identify 
5 those which have structures which allow them to interact with regions of the gene product which are 
important for its activity. For example, the compounds may be screened to identify those which have 
structures which allow them to bind to the active site of the gene product to inhibit its activity. For 
example, the compound may be a suicide substrate which binds to the active site with high affinity, 
thereby preventing the gene product from acting on its natural substrate. Alternatively, the compound 
1 0 may bind to a region of the gene product which is involved in complex formation with other 
biomolecules. In such instances, the activity of the gene product is inhibited by blocking the 
interaction between the gene product and other members of the complex. 

Thus, one embodiment of the present invention comprises a method of using a crystal of the 
gene products of the present invention and/or a dataset comprising the three-dimensional 
1 5 coordinates obtained from the crystal in a drug-screening assay. The present invention also 

includes agents (modulators or drugs) that are identified by the methods of the present invention, 
along with die method of using agents (modulators or drugs) identified by a method of the present 
invention, for inhibiting the activity of or modulating the amount of an essential gene product The 
present invention also includes crystals comprising the gene products of the present invention or 
20 portions thereof. 

In some embodiments of the present invention, the three-dimensional structure of the 
polypeptides required for proliferation is determined using X-ray crystallography or NMR. The 
coordinates of the determined structure are used in computer-assisted modeling programs to 
identify compounds that bind to and/or modulate the activity or amount of the encoded polypeptide. 
25 The method may include the following steps: 1) the generation of high-purity crystals of the 
encoded recombinant (or endogenous) polypeptide for analysis; 2) determination of the three- 
dimensional structure of the polypeptide; and, 3) the use of computer-assisted "docking" programs 
to analyze the molecular interaction of compound structure and the polypeptide (i.e., drug 
screening). 

30 General methods for performing each of the above steps are described below and are also 

well known to those of skill in the art Any method known to those of skill in the art, including 
those described herein, may be employed for generating the three-dimensional structure for each 
identified essential gene product and its use in the drug-screening assays. 

Crystals of the gene products required for proliferation may be obtained as follows. Under 

3 5 certain conditions, molecules condense from solution into a highly-ordered crystalline lattice, which 
is defined by a unit cell, the smallest repeating volume of the crystalline array. The contents of 
such a cell can interact with and diffract certain electromagnetic and particle waves (e.g., X-rays, 
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neutron beams, electron beams etc.). Due to the symmetry of the lattice, the diffracted waves 
interact to create a diffraction pattern. By measuring the diffraction pattern, ciystallographers are 
able to reconstruct the three-dimensional structure of the atoms in the crystal. 

Any method known to those of skill in the art, including those set forth below, may be 
5 employed to prepare high-purity crystals. For example, crystals of the product of the identified 
essential gene can be grown by a number of techniques including batch crystallization, vapor 
diffusion (either by sitting drop or hanging drop) and by microdialysis. Seeding of the crystals in 
some instances is required to obtain X-ray quality crystals. Standard micro and/or macro seeding of 
crystals may therefore be used. Exemplified below is the hanging-drop vapor diflusion procedure. 

10 Hanging drops of an essential gene product (2.5 \d 9 1 0 mg/ml) in 20 mM Tris, pH=8.0, 1 00 mM 
NaCl are mixed with an equal amount of reservoir buffer containing 2.7-32 M sodium formate and 
100 mM Tris buffer, pH=8.0, and kept at 4°C. Crystal showers may appear after 1-2 days with large 
single crystals growing to full size (03 X 03 X 0.15 mm 3 ) within 2-3 weeks. Crystals are harvested 
in 3.5 M sodium formate and 100 mM Tris buffer, pH=8.0 and cryoprotected in 3.5 M sodium 

15 formate, 100 mM Tris buffer, pH=8.0, 10% (w/v) sucrose, and 10% (v/v) ethylene glycol before 
flash freezing in liquid propane. In some embodiments, the crystal may be obtained using the 
methods described in U.S. Patent No. 5,869,604. The method involves (a) contacting a mixture 
containing uncrystallized polypeptides with an exogenous nucleating agent that has an areal lattice 
match of at least 90.4% to the polypeptide,(b) crystallizing the polypeptides, thereby forming at 

20 least one crystal of the polypeptide attached to the nucleating agent, the attached crystal being of a 
high purity, and at least one polypeptide crystal unattached to the nucleating agent, the unattached 
crystal being of a lower purity than the attached crystal, and (c) separating the crystal attached to 
the nucleating agent from the crystal unattached to the nucleating agent. The crystallized 
polypeptide may also be purified from contaminants by (a) contacting a mixture containing 

25 uncrystallized polypeptides and a contaminant with an exogenous nucleating agent that has an areal 
lattice match of at least 90.4% to the polypeptide, (b) crystallizing the polypeptides, thereby 
forming at least one crystal of the polypeptide attached to the nucleating agent, the attached crystal 
being of a high purity and produced in a high yield, and at least one ciystal unattached to the 
nucleating agent, the unattached crystal being of a lower purity than the attached crystal, and (c) 

30 separating the crystal attached to the nucleating agent from the crystal unattached to the nucleating 
agent. 

Once a crystal of the present invention is grown, X-ray diffraction data can be collected 
using methods familiar to those skilled in the art. Therefore, any person with skill in the art of 
protein crystallization having the present teachings and without undue experimentation can 
35 crystallize a large number of alternative forms of the essential gene products from a variety of 

different organisms, or polypeptides having conservative substitutions in their amino acid sequence. 
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A crystal lattice is* defined by the symmetry of its unit cell and any structural motifs the unit 
cell contains. For example, there are 230 possible symmetry groups for an arbitrary crystal lattice, 
while the unit cell of the crystal lattice group may have an arbitrary dimension that depends on the 
molecules making up the lattice. Biological macromolecules, however, have asymmetric centers 
5 and are limited to 65 of the 230 symmetry groups. See Cantor et aL, Biophysical Chemistry, Vol. 
m, W. H. Freeman & Company (1980). 

A crystal lattice interacts with electromagnetic or particle waves, such as X-rays or electron 
beams respectively, that have a wavelength with the same order of magnitude as the spacing 
between atoms in the unit cell. The diffracted waves are measured as an array of spots on a 

10 detection surface positioned adjacent to the crystal. Each spot has a three-dimensional position, hkl, 
and an intensity, I(hkl), both of which are used to reconstruct the three-dimensional electron density 
of the crystal with the so-called Electron Density Equation. The Electron Density Equation states 
that the three-dimensional electron density of the unit cell is the Fourier transform of the structure 
factors. Thus, in theory, if the structure factors are known for a sufficient number of spots in the 

1 5 detection space, then the three-dimensional electron density of the unit cell could be calculated 
using the Electron Density Equation. 

In some embodiments of the present invention, an image of a crystal of a gene product 
required for proliferation or a portion thereof is obtained with the aid of a digital computer and the 
crystal's diffraction pattern as described in U.S. Patent No. 5,353,236. The diffraction pattern 

20 contains a plurality of reflections, each having an associated resolution. The image is obtained by 
(a) converting the diffraction pattern of the crystal into computer usable normalized amplitudes, the 
pattern being produced with a dififiractometer, (b) determining from the diffraction pattern a 
dimension of a unit cell of the crystal; (c) providing an envelope defining the region of the unit cell 
occupied by the gene product or portion thereof in the crystal; (d) distributing a collection of 

25 scattering bodies within said envelope, the collection of scattering bodies having various 

arrangements, each of which has an associated pattern of Fourier amplitudes; (e) condensing the 
collection of scattering bodies to a condensed arrangement that results in a high correlation between 
a diffraction pattern and the pattern of Fourier amplitudes for said collection of scattering bodies; 
(f) determining the phase associated with at least one of the reflections of said diffraction pattern 

30 from the condensed arrangement of scattering bodies; (g) calculating an electron density 

distribution of the gene product or portion thereof within the unit cell from the phase determined in 
procedure f; and (h) displaying a graphical image of the gene product or portion thereof constructed 
from said electron density distribution. 

The crystals of the gene products required for proliferation may be used in drug screening 

35 methods such as those described in U.S. Patent Number 6,156,526. Briefly, in such methods, a 
compound which inhibits the formation of a complex comprising the gene product or a portion 
thereof is identified as follows. A set of atomic coordinates defining the three-dimensional 
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structure of a complex including the gene product of interest or a portion thereof are determined. A 
potential compound that binds to the gene product or a portion thereof involved in complex 
formation is selected using the atomic coordinates obtained above. The compound is contacted 
with the gene product or portion thereof and its binding partners) in the complex under conditions 
5 which would permit the complex to form in the absence of the potential compound. The binding 
affinity of the gene product or portion thereof for its binding partner(s) is determined and a potential 
compound is identified as a compound that inhibits the formation of the complex when there is a 
decrease in the binding affinity of the gene product or portion thereof for its binding partners). 
In some embodiments of the present invention, the three dimensional structure of the 

10 essential gene product is determined and potential agonists and/or potential antagonists are designed 
with the aid of computer modeling [Bugg et al., Scientific American, Dec.:92-98 (1993); West et 
al., HPS, 16:67-74 (1995); Dunbrack et al., Folding & Design, 2:27-42 (1997)]. 

Computer analysis may be performed with one or more of the computer programs 
including: QUANTA, CHARMM, INSIGHT, SYBYL, MACROMODEL and ICM [Dunbrack et 

15 al., Folding & Design, 2:27-42 (1997)]. In a further embodiment of this aspect of the invention, an 
initial drug-screening assay is performed using the three-dimensional structure so obtained, 
preferably along with a docking computer program. Such computer modeling can be performed 
with one or more Docking programs such as FlexX, DOC, GRAM and AUTO DOCK [Dunbrack et 
al., Folding & Design, 2:27-42 (1997)]. 

20 It should be understood that for each drug screening assay provided herein, a number of 

iterative cycles of any or all of the steps may be performed to optimize the selection. The drug 
screening assays of the present invention may use any of a number of means for determining the 
interaction between an agent or drug and an essential gene product 

In some embodiments of the present invention, a drug can be specifically designed to bind 

25 to an essential gene product of the present invention through NMR based methodology. [Shuker et 
al., pi Science 274:1531-1534 (1996).] NMR spectra may be recorded using devices familiar to 
those skilled in the art, such as the Varian Unity Plus 500 and unity 600 spectrometers, each 
equipped with a pulsed-field gradient triple resonance probe as analyzed as described in Bagby et 
al., [Cell 82:857-867 (1995)]. Sequential resonance assignments of backbone l H, . ls N, and . 13 C 

30 atoms may be made using a combination of triple resonance experiments similar to those previously 
described [Bagby et al., Biochemistry, 33:2409-2421 (1994a)], except with enhanced sensitivity 
[Muhandiram and Kay, J. Magn. Reson., 103: 203-216 (1994)] and minimal H 2 0 saturation [Kay et 
al., J. Magn. Reson., 109:129-133 (1994)]. Side chain ! H and 13 C assignments may be made using 
HCCH-TOCSY [Bax et al., J. Magn. Reson., 87:620-627 (1990)] experiments with mixing times of 

35 8 ms and 16 ms.in solution but need not be included in structure calculations. Nuclear Overhauser 
effect (NOE) cross peaks in two-dimensional 1 H— *H NOE spectroscopy (NOESY), three- 
dimensional ,5 N-edited NOESY-HSQC [Zhang et al., J. Biomol, NMR, 4:845-858 (1994)] and 
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three-dimensional simultaneous acquisition 15 N/ 13 C-editedNOE [Pascal et aL, J. Magn. Reson., 
103:197-201 (1994)] spectra may be obtained with 100 ms NOE mixing times. Standard pseudo- 
atom distance corrections [Wuthrich et al., J. MoL BioL, 169:949-961 (1983)] may be incorporated 
to account for center averaging. An additional 0.5 ANG. may be added to the upper limits for 
5 distances involving methyl groups [Wagner et al., J. Mol. Biol., 196:61 1-639 (1987); Clore et al., 
Biochemistry, 26:8012-8023 (1987)]. 

The structures can be calculated using a simulated annealing protocol [Nilges et al., In 
computational Aspects of the Study of Biological Macromolecules by Nuclear Magnetic Resonance 
Spectroscopy, J. C. Hoch, F. M. Poulsen, and C. Redfield, eds., New York: Plenum Press, pp. 451- 

10 455 (1991)] within X-PLOR JBrunger, X-PLOR Manual, Version 3.1, New Haven, Conn.: 
Department of Molecular Biophysics and Biochemistry, Yale University ( 1 993)] using the 
previously described strategy [Bagby et al., Structure, 2:107-122 (1994b)]. Interhelical anges may 
be calculated using a program written by K. Yap. Accessible surface areas were calculated using the 
program Naccess, available from Prof. J. Thornton, University College, London. 

15 Compounds capable of reducing the activity or amount of gene products required for 

cellular proliferation may be identified using the methods described in US Pat. No. 6,077,682. 
Briefly, the three-dimensional structure of the gene product or portion thereof may be used in a 
drug screening assay by (a) selecting a potential drug by performing rational drug design with the 
three-dimensional structure determined from one or more sets of atomic coordinates of the gene 

20 product or portion thereof in conjunction with computer modeling; (b) contacting the potential drug 
with a polypeptide comprising the gene product or portion thereof and (c) detecting the binding of 
the potential drug with said polypeptide; wherein a potential drug is selected as a drug if the 
potential drug binds to the polypeptide. In some methods, the three-dimensional structure of the 
gene product or portion thereof is used in a drug screening assay involving (a) selecting a potential 

25 drug by performing structural based rotational drug design with the three-dimensional structure of 
the gene product or portion thereof, wherein said selecting is performed in conjunction with 
computer modeling; (b) contacting the potential drug with a polypeptide comprising the gene 
product or portion thereof in the presence of a substrate of the gene product; wherein in the absence 
of the potential drug the substrate is acted upon by the gene product; and (c) determining the extent 

30 to which the gene product acted upon the substrate; wherein a drug is selected when a decrease in 
the action of the gene product on the substrate is determined in the presence of the potential drug 
relative to in its absence. In some embodiments, the preceding method further involves(d) 
contacting the potential drug with the gene product or portion thereof for NMR analysis; wherein a 
binding complex forms between the potential drug and said gene product or portion thereof for 

35 NMR analysis; wherein the gene product or portion thereof for NMR analysis comprises a 

conservative amino acid substitution; (e) determining the three-dimensional structure of the binding 
complex by NMR; and (f) selecting a candidate drug by performing structural based rational drug 
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design with the three-dimensional structure determined for the binding complex; wherein said 
selecting is performed in conjunction with computer modeling; (g) contacting the candidate drug 
with a second polypeptide comprising the gene product or portion thereof in the presence of a 
substrate of the gene product or portion thereof; wherein in the absence of the candidate drug the 
5 substrate is acted upon by the second polypeptide; and (h) determining die amount of action of the 
second polypeptide on the substrate; wherein a drug is selected when a decrease in the amount of 
action of the second polypeptide is determined in the presence of the candidate drug relative to in 
its absence. 

Once die three-dimensional structure of a crystal comprising an essential gene product is 

1 0 determined, a potential modulator of its activity, can be examined through the use of computer 

modeling using a docking program such as FlexX, GRAM, DOCK, or AUTODOCK [Dunbrack et 
al., 1997, supra], to identify potential modulators. This procedure can include computer fitting of 
potential modulators to the polypeptide or fragments thereof to ascertain how well the shape and the 
chemical structure of the potential modulator will bind. Computer programs can also be employed 

1 5 to estimate the attraction, repulsion, and steric hindrance of the two binding partners (e.g., the 

essential gene product and a potential modulator). Generally the tighter the fit, the lower the steric 
hindrances, and the greater the attractive forces, the more potent the potential modulator since these 
properties are consistent with a tighter binding constant Furthermore, the more specificity in the 
design of a potential drug the more likely that the drug will not interact as well with other proteins. 

20 This will minimize potential side-effects due to unwanted interactions with other proteins. 

Compound and compound analogs can be systematically modified by computer modeling 
programs until one or more promising potential analogs is identified. In addition systematic 
modification of selected analogs can then be systematically modified by computer modeling 
programs until one or more potential analogs are identified. Such analysis has been shown to be 

25 effective in the development of HIV protease inhibitors [Lam et al., Science 263:380-384 (1994); 
Wlodawer et al., Ann. Rev. Biochem. 62:543-585 (1993); Appelt, Perspectives in Drug Discovery 
and Design 1:23-48 (1993); Erickson, Perspectives in Drug Discovery and Design 1:109-128 
(1993)]. Alternatively a potential modulator could be obtained by initially screening a random 
peptide library produced by recombinant bacteriophage for example, [Scott and Smith, Science, 

30 249:386-390 (1990); Cwirla et al., Proc. Natl. Acad. Sci., 87:6378-6382 (1990); Devlin et al., 
Science, 249:404-406 (1990)]. A peptide selected in this manner would then be systematically 
modified by computer modeling programs as described above, and then treated analogously to a 
structural analog. 

Example 45 describes computer modelling of the structures of gene products required for 
35 proliferation. 
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EXAMPLE 50 

Determination of the Structure of Gene Products Required for Proliferation Using Computer Modelling 
Three dimensional models were built by applying computer modelling methods to some of 
the gene products required for proliferation of Staphylococcus aureus using the amino acid 
5 sequences of the encoded proteins as follows. Sir Tom BlundelPs program COMPOSER as 
provided by Tripos Associates in their BIOPOLYMER module to SYBYL was used to build the 
models. Skolnik's method of topology fingerprinting as implemented in Matchmaker was used to 
score the average mutation free energy. This number is in Boltzmans (units of kT) and should be 
negative (the more negative, the better the model. 

1 0 Composer uses a Needleman Wunsch alignment with jumbling to find significant 

alignments. The reported parameters are percent identity and significance as measured from the 
jumbling. Those matches which were 30% identical and had a significance greater that 4 on the 
scale were judged to be good candidates for model building templates. If no three dimensional 
structures met these criteria, then a BLAST search was. conducted against the most recent PDB 

15 sequence database. Any significant hits discovered in this manner were then added to the binary 
protein structure database and the candidate search was repeated in the manner discussed above. 

In the next phase, Composer assigned structurally conserved and structurally variable 
regions and built the backbone structure and then searched the database for structures of the 
variable loops. These were then spliced in and a model of the protein resulted. Any loops (variable 

20 regions) which were unassignable were manually built and refined with a combination of dynamics. 

Hie structure was then refined. Hydrogen atoms were added and a non-active aggregate 
was defined. 1 OOOpS of dynamics using AMBER ALL- ATOM and Kollman charges are 
performed. Next a minimization cycle of up 5000 steepest decent steps were performed and then 
the aggregate was thawed and the process was repeated on the entire protein. 

25 The resulting structure was then validated in MATCHMAKER. The topologicaly scanned 

free energy determined from empirically derived protein topologies was computed and the average 
energy/residue is reported in Boltzamans was reported. As this number represents a free energy the 
more negative it is the more favorable it is. 

Sixty six proteins required for the proliferation of Staphylococcus aureus were modelled as 

30 described above. MATCHMAKER energies were computed for these. The distribution of the 
models built by class is shown in the table below. 
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Classification 


Number of Models 


Average Matchmaker 
Energy 


Acylases 


1 


-0.10 


Dehydrogenases 


3 


-0.12 


DNA Related 


3 


-0.12 


Heat Shock Protein 


2 


-0.16 


Hydrolases 


3 


-0.16 


Isomerases 


1 


0.05 


Ligases 


7 


-0.07 


Lyases j 


1 


-0.09 


Membrane Anchored 


1 


-0.12 


Misc 


18 


-0.21 


Oxidoreductases 


6 


-0.09 


Proteases 


1 


-0.03 


Ribosome 


3 


-0.11 


Synthases 


4 


-0.14 


Transferases 


6 


-0.12 



Table 1. Distribution of models built with their MATCHMAKER energies in kT 

The validity of the above method was confirmed using FtsZ. In the case of FtsZ, a crystal 
5 structure from M. Janeschi was available. Examination of the gross structural features determined 
using the above modelling showed all of the folds in the correct place, although there were some 
minor differences from the structure determined by x-ray crystallography. 

EXAMPLE 51 
FUNCTIONAL COMPLEMENTATION 

10 In another embodiment, gene products whose activities may be complemented by a 

proliferation-required gene product from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or 
homologous polypeptides are identified using merodiploids, created by introducing a plasmid or 

1 5 Bacterial Artificial Chromosome into an organism having a mutation in the essential gene which 
reduces or eliminates the activity of the gene product. In some embodiments, the mutation may be 
a conditional mutation, such as a temperature sensitive mutation, such that the organism proliferates 
under permissive conditions but is unable to proliferate under non-permissive conditions in die 
absence of complementation by the gene on the plasmid or Bacterial Artificial Chromosome. 

20 Alternatively, duplications may be constructed as described in Roth et al. (1987) Biosynthesis of 
Aromatic Amino Acids in Escherichia coli and Salmonella typhimurium, F. C. Neidhardt, ed., 
American Society for Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those 
skilled in the art 



25 



Table VIII provides a cross reference for SEQ ID NOs. of the nucleotide sequences 
discussed herein and the SEQ ED NOs. of the polypeptides encoded by these nucleotide. 
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Nucleotide SeqlD 


Protein SeqlD 


5916 


10013 


5917 


10014 


5918 


10015 


5919 


10016 


5920 


10017 


5921 


10018 


5922 


10019 


5923 


10020 


5924 


10021 


5925 


10022 


5926 


10023 


5927 


10024 


5928 


10025 


5929 


10026 


5930 


10027 


5931 


10028 


5932 


10029 


5933 


10030 


5934 


10031 


5935 


10032 


5936 


10033 


5937 


10034 


5938 


10035 


5939 


10036 


5940 


10037 


5941 


10038 


5942 


10039 


5943 


10040 


5944 


10041 


5945 


10042 


5946 


10043 


5947 


10044 


5948 


10045 


5949 


10046 


5950 


10047 


5951 


10048 


5952 


10049 


5953 


10050 


5954 


10051 


5955 


10052 




10053 


5957 


10054 


5958 


10055 


5959 


10056 


5960 


10057 


5961 


10058 


| 5962 


10059 



Nucleotide SeqlD 


Protein SeqlD 


5963 


10060 


5964 


10061 


5965 


10062 


5966 


10063 


5967 


10064 


5968 


10065 


5969 


10066 


5970 


10067 


5971 


10068 


5972 


10069 


5973 


10070 


5974 


10071 


5975 


10072 


5976 


10073 


5977 


10074 


5978 


10075 


5979 


10076 


5980 


10077 


5981 


10078 


5982 


10079 


5983 


10080 


5984 


10081 


5985 


10082 


5986 


10083 


5987 


10084 


5988 


10085 


5989 


10086 


5990 


10087 


5991 


10088 


5992 


10089 


5993 


10090 


5994 


10091 


5995 


10092 


5996 


10093 


5997 


10094 


5998 


10095 


5999 


10096 


6000 


10097 


6001 


10098 


6002 


10099 


6003 


1 A1 f\A 
10100 


6004 


10101 


6005 


10102 


6006 


10103 


6007 


10104 


6008 


10105 


6009 


10106 
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Nucleotide SeqlD 


Protein SeqlD 


6010 


10107 


6011 


10108 


6012 


10109 


6013 


10110 


6014 


10111 


6015 


10112 


6016 


10113 


6017 


10114 


6018 


10115 


6019 


10116 


6020 


10117 


6021 


10118 


6022 


10119 


j 6023 


10120 


6024 


10121 


1 6025 


10122 


6026 


10123 


6027 


10124 


6028 


10125 


6029 


10126 


6030 


10127 


6031 


10128 


6032 


10129 


6033 


10130 


6034 


10131 


6035 


10132 


6036 


10133 


6037 


10134 


6038 


10135 


6039 


10136 


6040 


10137 


6041 


10138 


6042 


10139 


6043 


10140 


6044 


10141 | 


6045 


10142 


6046 


10143 


6047 


10144 


6048 


10145 


6049 


10146 | 


6050 


10147 | 


6051 


10148 


6052 


10149 


6053 


10150 


6054 | 


10151 


6055 


10152 


6056 


10153 


6057 


10154 



Nucleotide SeqlD 


Protein SeqlD 


6058 


10155 


6059 


10156 


6060 


10157 


6061 


10158 


6062 


10159 


6063 


10160 


6064 


10161 


6065 


10162 


6066 


10163 


! 6067 


10164 


6068 


10165 


6069 


10166 


6070 


10167 


6071 


10168 


6072 


10169 


6073 


10170 


1 6074 


10171 


6075 


10172 


6076 


10173 


6077 


10174 


6078 


10175 


6079 


10176 


6080 


10177 


6081 


10178 


6082 


10179 


6083 


10180 


6084 


10181 


6085 


10182 


6086 


10183 


6087 


10184 


6088 


10185 j 


6089 


10186 


6090 


10187 


6091 


10188 


6092 


10189 


6093 


10190 


6094 


10191 


6095 


10192 


6096 


10193 


6097 


10194 


6098 


10195 


6099 


10196 


6100 


10197 


6101 


10198 


6102 


10199 


6103 


10200 


6104 


10201 


6105 


10202 
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Nucleotide SeqID 


Protein SeqID 


6106 


10203 


6107 


10204 


6108 


10205 


6109 


10206 


6110 


1 A A AT 

10207 


6111 


1 AO AO 

10208 


6112 


10209 


6113 


10210 


6114 


10211 


6115 


10212 


6116 


10213 


6117 


10214 


6118 


10215 


6119 


10216 


6120 


10217 


6121 


10218 


6122 


10219 


6123 


10220 


6124 


10221 


6125 


10222 


6126 


10223 


6127 


10224 


6128 


10225 


6129 


10226 


6130 


10227 


6131 


10228 


6132 


10229 


6133 


10230 


6134 


10231 


6135 


10232 


6136 


10233 


6137 


10234 


6138 


10235 


6139 


10236 


6140 


10237 


6141 


10238 


6142 


10239 


6143 


10240 


£ 1 A A 

\ 6144 


10241 


£ t A C 

6145 


10242 


6146 


10243 


£1 A~1 

6147 


10244 


£.1 AO 

6148 


10245 




•\c\nAA 
IUZhO 


6150 


10247 


6151 


10248 


6152 


10249 


1 6153 


10250 



Nucleotide SeqID 


Protein SeqID 


6154 


10251 


6155 


10252 


6156 


10253 


6157 


10254 


6158 


10255 


6159 


10256 


6160 


10257 


6161 


10258 


6162 


10259 


6163 


10260 


6164 


10261 


6165 


10262 


6166 


10263 


6167 


10264 


6168 


10265 


6169 


10266 


6170 


10267 


6171 


10268 


6172 


10269 


6173 


10270 


6174 


10271 


6175 


10272 


6176 


10273 


6177 


10274 


6178 


10275 


6179 


10276 


6180 


10277 


6181 


10278 


6182 


10279 


6183 


10280 


6184 


10281 


6185 


10282 


6186 


10283 


6187 


10284 


6188 


10285 


6189 


10286 


6190 


10287 


6191 


10288 


6192 


10289 


6193 


10290 


6194 


10291 


6195 


10292 


6196 


10293 


C l AT 




6198 


10295 


6199 


10296 


6200 


10297 


6201 


10298 
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Nucleotide SeqID 


Protein SeqID 


6202 


10299 


6203 


10300 


6204 


10301 


6205 


10302 


6206 


10303 


6207 


10304 


6208 


10305 


6209 


10306 


6210 


10307 


6211 


10308 


6212 


10309 


6213 


10310 


6214 


10311 


6215 


10312 


6216 


10313 


6217 


10314 


6218 


10315 


6219 


10316 


6220 


10317 


6221 


10318 


6222 


10319 


6223 


10320 


6224 


10321 


6225 


10322 


6226 


10323 


6227 


10324 


6228 


10325 


6229 


10326 


6230 


10327 


6231 


10328 


6232 


10329 


6233 


10330 


6234 


10331 


6235 


10332 


6236 


10333 


6237 


10334 


6238 


10335 


6239 


10336 


6240 


10337 


6241 


10338 


6242 


10339 


6243 


10340 


6244 


10341 


6245 


10342 


6246 


10343 


6247 


10344 


6248 


10345 


6249 


10346 



Nucleotide SeqID 


Protein SeqID 


6250 


10347 


6251 


10348 | 


6252 


10349 


6253 


10350 


6254 


10351 |; 


6255 


10352 


6256 


10353 


6257 


10354 


6258 


10355 


6259 


10356 


6260 


10357 


6261 


10358 


6262 


10359 


6263 


10360 


6264 


10361 


6265 


10362 


6266 


10363 | 


6267 


10364 


6268 


10365 


6269 


10366 


6270 


10367 


6271 


10368 


6272 


10369 


6273 


10370 


.6274 


10371 


6275 


10372 


6276 


10373 


6277 


10374 


6278 


10375 


6279 


10376 


6280 


10377 


6281 


10378 


6282 


10379 


6283 


10380 


6284 


10381 


6285 


10382 


6286 


10383 


6287 


10384 | 


6288 


10385 


6289 


10386 


6290 


10387 


6291 


10388 


6292 


10389 


6293 


10390 


6294 


10391 


6295 


10392 


6296 


10393 


6297 


10394 
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TABLE Vm 
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Nucleotide SenTD 


Protein SealD 


6298 


10395 


6299 


10396 


6300 


10397 


6301 


10398 


6302 


10399 


6303 


10400 


6304 


10401 


6305 


10402 


6306 


10403 


6307 


10404 


yjvo 


10405 


6309 


10406 


6310 


10407 


6311 


10408 


63 12 


10409 


6313 


10410 


6114 


10411 


6115 


10412 


6316 


10413 


6317 


10414 


6318 


10415 


6119 


10416 


6190 


10417 


6321 


10418 


6122 


10419 


6323 


10420 


6324 


10421 


6325 


10422 


6326 


10423 


6327 


10424 


6328 


10425 


6329 


10426 


6330 


10427 


6331 


10428 


6332 


10429 


6333 


10430 


6334 


10431 


6335 


10432 


6336 


10433 | 


6337 


10434 


6338 


10435 


6339 


10436 


6340 


10437 


6341 


10438 


6342 


10439 


6343 


10440 


6344 


| 10441 


6345 


10442 



Nucleotide SealD 


Protein SeqID 


6346 


10443 


6347 


10444 


6348 


10445 


6349 


10446 


6350 


10447 


6351 


10448 


6352 


10449 


6353 


10450 


6354 


10451 


6355 


10452 


6356 


10453 ! 


6357 


10454 


6358 


10455 


6359 


10456 


6360 


10457 


6361 


10458 


6362 


10459 


6363 


10460 


6364 


10461 


6365 


10462 


6366 


10463 


6367 


10464 


6368 


10465 


6369 


10466 


6370 


10467 


6371 


10468 


6372 


10469 


6373 


10470 


6374 


10471 


6375 


10472 


6376 


10473 


6377 


10474 


6378 


10475 


6379 


10476 


6380 


10477 


6381 


10478 


6382 


10479 


6383 


10480 


6384 


10481 


6385 


10482 


6386 


10483 


6387 


10484 


6388 


10485 


6389 


10486 


6390 


10487 


6391 


10488 


6392 


10489 


6393 


10490 
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ilULlCUUUC OVU.iJLP 




6394 






10497 


6396 


10493 


6397 


10494 


6398 


1049S 


6399 


10496 


6400 


10497 


6401 


I VHjjo 


6407 


f /MOO 

i unify 


6403 

0*+V/ J 


io<*oo 


6404 

OHOH 


i acai 


AAOS 

0*rOJ 


iacao 


6406 


10^03 


6407 


IvjUH 


vrH/O 


10^fK 


6409 

VHU7 


10^06 


6410 


10^07 


641 1 


lACAfi 


6417 




6413 


io*?io 

IvJ iv 


6414 


10*51 1 


641 S 


10^17 




10^13 


6417 

OH A / 


1UJ IH 


641R 

OHIO 




6419 


10*»16 


6470 




647] 

OH& 1 


1051ft 


6477 


10*?19 


6473 


1057O 


6474 


10571 


647 S 


10577 


6476 


10573 


6477 


10574 


647 R 


1A<0« 


6429 


10576 




10*577 


6431 


1057ft 


6432 


10579 


6433 


10530 


6434 


10*531 


6435 


10537 


trrjO 




6437 


10534 


6438 


10535 


6439 


10536 


6440 


10537 


6441 


10538 





x roiein oCCjlxJ 


6442- 


1 ACOft 

lov^y 


6443 
VrrtJ 


1 054fi 


6444 


1U3H1 


6445 

OHH.J 


10547 


6446 


1054^ 


(LA AH 
OHH 1 


IVJHH 


OHHo 


tAC/€C j 


£AAQ 


11040 


i A4^n 


11)54/ 


OHJ1 


IUjho 




11/549 


/Cyl CO 


1 ACCA 


OHJH 






JU552 


MOD 


10553 


6457 


1 AC C/« 

IU55H 


Oh Jo 


1 ACCC 


A/1 CQ 


1 ACC< 


OhDU 


IU557 


6/161 
OHOl 


1 ACCC 

iU55o 


6467 
OHOZ 


1 ACCQ 

lU55y 


6463 
OH03 


1 AC<A 


646A 
OHOH 


1U501 


646 5 
OhOj 




6466 
OHDO 


1U50J 


6467 
OHO/ 


1 HKA.A 
1U50H 


646 & 
OHOo 


1U505 




1 AC^ 

JU500 


6470 
OH/U 


lv5o/ 


6471 
OH / i 


inero 
lUDOo 


6477 


1 ACiCO 

i05oy 


OH / .7 


JU5 /U 


OH/H 


t AC71 

IU5/1 


647 5 
OH/ J 




6476 
DH/O 


1 ACTl 
1U5 / j 


6477 


1UJ /H 


647X 

OH/O 


1UJ / J 


6479 

OH /y 


1 A^7£ 
1U5/0 


64K0 

OHOv 


1U5 / / 


64SM 

OHO X 


1U5 /o 


6487 

OH OX 


1AC7G 
lv/5 /7 


6483 

OHO J 


t A<0A 


6484 


10581 


6485 


10582 


6486 


10583 


6487 


10584 


6488 


10585 


6489 


10586 
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TABLE Vm 
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iNucicouae acqiu 


i roicin aeqjUL/ 




105R7 




1 05RR 


OfjZ 


1 A5RQ 


1 AAQ3 


1 osoo 




105Q1 






i /\4Q6 




6407 

Wry I 


1 A5Q4 




1 A<Q< 
lU3y3 




1 05Q6 


i 03UU 


1 A5Q7 


03U1 


1 a5qh 


03 UZ 


1 A^OQ 


OjVd 


1 A£AA 


03 U4 


1 A£A1 
1U0U1 


03U3 


1 A£A7 
lUOl/Z 


OjUO 


1 a£ai 


03U/ 


lUOU*t 


03U5 


1 a£a^ 


03uy 


IU0U0 


! 03 1U 


1 A£A7 


031 J 


1 a£ar 


03 1Z 


1 a£aq 


0313 


1UOLU 


031*t 


1 A£1 1 
1U011 


0313 


1 A£17 
1U01Z 


£51 A 
03 10 


1 A£11 
1U013 


£^17 


1 A£1A 


03 lo 


1 A£1 <k 
1U013 


03 17 


10616 
IUOIO 


£^9A 
03ZU 




03Z1 


1 A£1 fi 
1U015 


£^79 
03ZZ 


1 A£1Q 


£03 
03Z3 


1A£7A 


03Z*f 


1 A£71 
lUOZi 


03Z3 


1 AA97 


£^96 

03Z0 


1UOZ3 


6597 


10694 


£^9R 
03^0 


1 0695 


6590 


i0696 


6530 


10697 


6531 


10698 


6539 


10690 


6533 


10630 


6534 


10631 


6535 


10632 


6536 


10633 


6537 


10634 



iiucieonae oeqii/ 


Jr roiein ocqu/ 


£53R 


1U033 


0337 


lvOJO 


£540 


I I/O J / 


£541 


IUOjO 


£549 




£541 
03t3 


lwO*HI 


\JJHH 


10^41 

IV/Ot-1 


£545 


1 (\f\A0 
LUO^Z 


£546 
03hO 


1 A/id.^ 
lUO'fJ 


03**-/ 


IftAAA 


03ho 


IU043 


0345f 


1U04O 


033U 


lUO*f / 


0331 


1 A/C/18 
lU04o 


033Z 


luo^y 


0333 


1U0DU 


03 34- 


IUOjI 


0333 


1UODZ 


0330 


1 A/£<*3 
1UOD3 


033 / 


lUO>4 


033o 


IUOjj 


033y 


IUOjO 


030U 


1A«7 

IUOj/ 


0301 


IUOJO 


030Z 


1 A/CCQ 

IUOJ? 


0303 


1 AA^A 


030*f 


1UO01 


0J03 


t A/JO 
1U0DZ 


0300 


iuooj 


OjO/ 


lUOOf 


£^£R 
O3O0 


1U003 


ODoy 


1U000 


AS7A 
03 /If 


lUOO/ 


03 / 1 


1U005 


A ^77 
03 /Z 


luooy 


03 /3 


1 AA7A 


03 /t- 


1 A671 1 
luo/ 1 


03 / 3 


1UO /z 


UJ / u 


1UU / J 


fiS77 


1 0674 1 


6S7R 
UJ / 0 


1UU / J 


6S70 

UJ / J 


10676 


ojov 


10677 
J.UO / / 


6581 


10678 


6582 


10679 


6583 


10680 


6584 


10681 


6585 


10682 
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Nucleotide SeqID 


Protein SeqID 


6586 


10683 


6587 


10684 


6588 


10685 


6589 


10686 


6590 


10687 


6591 


10688 


6592 


10689 


6593 


10690 


6594 


10691 


6595 


10692 


6596 


10693 


6597 


10694 


6598 


10695 


6599 


10696 


6600 


10697 | 


6601 


10698 


6602 


10699 


6603 


10700 


6604 


10701 


6605 


10702 


6606 


10703 


6607 


10704 j 


6608 


10705 


6609 


10706 | 


6610 


10707 


6611 


10708 


6612 


10709 


6613 


10710 


6614 


10711 


6615 


10712 


6616 


10713 


6617 


10714 


6618 


10715 


6619 


10716 


6620 


10717 


6621 


10718 


6622 


10719 


6623 


10720 


6624 


10721 


6625 


10722 


6626 


10723 


6627 


10724 


6628 


10725 


6629 


10726 


6630 


10727 


6631 


10728 


6632 


10729 


6633 


10730 



Nucleotide SeqID 


Protein SeqID 


6634 


10731 


6635 


10732 


6636 


10733 


6637 


10734 


6638 


10735 


6639 


10736 


6640 


10737 


6641 


10738 


6642 


10739 


6643 


10740 


6644 


10741 


6645 


10742 


6646 


10743 


6647 


10744 


6648 


10745 


6649 


10746 


6650 


10747 


6651 


10748 


6652 


10749 


6653 


10750 


6654 


10751 


6655 


10752 


6656 


10753 


6657 


10754 


6658 


10755 


6659 


10756 


6660 


10757 


! 6661 


10758 


6662 


10759 


6663 


10760 


6664 


10761 


6665 


10762 


6666 


10763 


6667 


10764 


6668 


10765 


6669 


10766 


6670 


10767 


6671 


10768 


6672 


10769 | 


6673 


10770 


6674 


10771 


6675 


10772 


6676 


10773 


6677 


10774 


6678 


10775 


6679 


10776 


6680 


10777 


6681 


10778 
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TABLE Vm 
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Prnfpin Sen IT) 


6689 


10779 


vvOJ 


10780 


wot 


10781 


i 6685 


10782 


uuou 


10783 


6687 


10784 


6688 


10785 

1U / o«j 


6689 


10786 


6600 

UU7U 


10787 


66Q1 


10788 


66Q9 


10780 


6601 

OD7J 


1 0700 i 
iv/yv 


6604. 


10701 
iv/y i 


66Q5 


10707 


66Q6 


10701 


6607 


10704 


6608 


10705 


660Q 


10706 
iv/yv 




10707 


67ft 1 


10708 
iv/yo 


6709 


1 0700 I 


6701 


10800 


6704. 


10801 


6705 


10809 


6706 


10801 


6707 


10804. 


6708 


10805 


6700 


10806 


6710 


10807 


671 1 


10808 


6719 
O / 1Z 


10800 


67ii 


10810 

IVO 1U 


6714 


1081 1 


1 671 5 


10819 


671 6 


1 0811 


i 6717 


10814 


i 671 8 


10815 


6710 


10816 


6770 


10817 


6721 


10818 


6722 


10819 


6723 


10820 


6724 

U / Mil 


10821 


6725 


10822 


| 6726 


10823 


6727 


10824 


! 6728 


10825 


| 6729 


10826 





x rUlcLQ OtlJJX/ 


671ft 


10897 


6711 


10898 


6719 


10890 


6711 


1 0810 " 


6714 


10811 


6715 


10819 


I 6716 


10811 


6717 


105214 


6718 
Ml JO 


10815 


6710 


1 0816 


6740 

o mv 


1 08*57 


674.1 


1 0818 


A749 
O /'rZ 


1 0830 


£743 


1 0840 
1U54U 


6744. 

O /'Ft 


1 084.1 


6745 


10849 


6746 
O /to 


1 0841 


674.7 


10844. 


6748 
O /to 


1 084.5 


6740 
0 fly 


111540 


6750 


1 084.7 


6751 


10848 
lUoto 


6759 
O / JZ 


1084Q 


6751 


10850 


6754 


10851 


A755 


1 0H59 


6756 
O / JO 


10857 


6757 
0 ZD 1 


10854 


i 6758 
0 too 


10855 


6750 
o / jy 


10856 


i 6760 

O /OU 


10857 


6761 


10858 


6769 
O /OZ 


1O850 


6761 


10860 


6764 

o /ot 


lUoOl 


6765 

O /OJ 


10869 


6766 

M /MM 


10861 


6767 


10864 


6768 


10865 


6769 


10866 


6770 

M 1 / V 


10867 


6771 


10868 


6772 

Mil** 


10869 

1UOU7 


6773 


10870 


6774 


10871 


6775 


10872 


6776 


10873 


6777 


10874 



-260- 



WO 01/70955 



TABLE Vm 



PCT/US01709180 



Nucleotide SeqlD 


Protein SeqlD 


6778 


10875 


6779 


10876 


6780 


10877 


6781 


10878 


6782 


10879 


6783 


10880 


6784 


10881 


6785 


10882 


6786 


10883 


6787 


10884 


6788 


10885 


6789 


10886 


6790 


10887 


6791 


10888 


6792 


10889 


6793 


10890 


6794 


L 10891 


6795 


10892 


6796 


10893 


6797 


10894 


6798 


10895 | 


6799 


10896 


6800 


10897 


6801 


10898 


6802 


10899 


6803 


10900 


6804 


10901 


6805 


10902 j 


6806 


10903 | 


6807 


10904 | 


6808 


10905 


6809 


10906 


6810 


10907 


6811 


10908 


6812 


10909 


6813 


10910 


6814 


10911 


6815 


10912 


6816 


10913 


6817 


10914 


6818 


10915 


6819 


10916 


6820 


10917 


6821 


10918 


6822 


10919 


6823 


10920 


6824 


10921 


6825 


10922 



Nucleotide SeqlD 


Protein SeqlD 


6826. 


10923 


6827 


10924 


6828 


10925 


6829 


10926 ! 


6830 


10927 


6831 


10928 


6832 


10929 


6833 


10930 


6834 


10931 


6835 


10932 


6836 


10933 


6837 


10934 


6838 


10935 j 


6839 


10936 


6840 


10937 


6841 


10938 


6842 


10939 


6843 


10940 


6844 


10941 


6845 


10942 


6846 


10943 . 


6847 


10944 


6848 


10945 


6849 


10946 


6850 


10947 


6851 


10948 


6852 


10949 


6853 


10950 


6854 


10951 I 


6855 


10952 | 


6856 


10953 j 


6857 


10954 


6858 


10955 


6859 


10956 


6860 


10957 


6861 


10958 


6862 


10959 


6863 


10960 


6864 


10961 


6865 


10962 


6866 


10963 


6867 


10964 


6868 


10965 


6869 


10966 


6870 


10967 


6871 


10968 


6872 


10969 


6873 


10970 
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PCT/US01/09180 



Nncleotide Sen ID 


Protein Sea ID 


6874 


10971 


6875 


10972 


i 6876 


10973 


6877 


10974 


6878 


10975 


6879 


10976 


6880 


10977 


6881 


10978 


6882 


10979 


6883 


10980 


£884 


IU701 


6885 


1098? 


6X86 


10981 

1V70J 


6887 


10984 

1U70^ 


6888 


10985 


6889 


10986 

X U70U 


6890 


10987 


6891 

U071 


10988 


6892 


10989 

1V/707 


6893 


10990 

1U77V 


6894 


10991 


U07J 


10992 




1 0991 

1U77J 


6897 


10994 


6898 

U070 


10995 


6899 

U077 


10996 


6900 


10997 

IU77 # 


6901 


10998 


1 6902 


10999 


6903 


11000 


6904 


11001 


6905 

U7UJ 


11002 


6906 


1 1001 

1 1 VV/J 


6907 


11004 


6908 


1 1005 


6909 


11006 


6910 


11007 


6911 


11008 


6912 


11009 


6913 


11010 


6914 


11011 


6915 


11012 


6916 


11013 


6917 


11014 


} 6918 


11015 | 


6919 


11016 


6920 


11017 


6921 


11018 



Nucleotide Sea ID 


Protein Sea ID 


6922 


11019 


6923 


11020 


6924 


11021 


6925 


11022 


6926 


11023 


6927 


11024 


6928 


11025 


6929 


11026 


6930 


11027 


6931 

\jy J X 


11028 


691? 


11029 


6911 


11010 

1 1UJU 


6914 


11011 

X IvJ 1 


6915 


11012 


6916 


11033 


6937 


11034 


6918 


1 1015 

X IvJJ 


6939 

U7J7 


11036 


6940 


11037 


6941 


11018 


6942 


11019 


6943 


11040 

X IVtW 


6944 


11041 


6945 


1104? 


6946 


11043 


6947 


11044 


6948 


11045 


6949 

U7t7 


11046 


6950 


11047 


6951 


11048 


6952 


11049 


6953 


11050 


6954 


1 1051 

x ivj i 


6955 


1 1052 


6956 


11051 


6957 


11054 

X IVJt 


6958 


11055 


6959 


11056 


6960 


11057 


6961 


11058 


6962 


11059 


6963 


11060 


6964 


11061 


6965 


11062 


6966 


11063 


6967 


11064 


6968 


11065 


6969 


11066 
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Nucleotide SeqID 


Protein SeqID 


6970 


11067 


6971 


11068 


6972 


11069 


6973 


11070 


6974 


11071 


6975 


11072 


6976 


11073 


6977 


11074 


6978 


11075 


6979 


11076 


6980 


11077 


6981 


11078 


6982 


11079 


6983 


11080 


6984 


11081 


6985 


11082 


6986 


11083 


. 6987 


11084 


6988 


11085 


6989 


11086 


6990 


11087 


6991 


11088 


6992 


11089 


6993 


11090 


6994 


11091 


6995 


11092 


6996 


11093 


6997 


11094 


6998 


11095 


6999 


11096 


7000 


11097 


7001 


11098 


7002 


11099 


7003 


11100 


7004 


11101 


7005 


11102 


1 7006 


11103 


7007 


11104 


7008 


11105 


7009 


11106 


7010 


11107 


7011 


11108 


7012 


11109 


7013 


11110 


| 7014 


11111 


7015 


11112 


7016 


11113 


7017 


11114 



Nucleotide SeqID 


Protein SeqID 


7018 


| 11115 


7019 


11116 


7020 


11117 


7021 


11118 * 


7022 


11119 


7023 


11120 


7024 


11121 


7025 


11122 


7026 


11123 


7027 


11124 


7028 


11125 


7029 


11126 


7030 


11127 


7031 


11128 


7032 


11129 


7033 


11130 


7034 


11131 


7035 


11132 


7036 


11133 


7037 


11134 


7038 


11135 


7039 


11136 


7040 


11137 


7041 


11138 


7042 


11139 


7043 


11140 


7044 


11141 


7045 


11142 


7046 


11143 


7047 


11144 


7048 


11145 


7049 


11146 


7050 


11147 


7051 


11148 


7052 


11149 


7053 


11150 


7054 


11151 | 


7055 


11152 


7056 


11153 


7057 


11154 


7058 


11155 


7059 


11156 


7060 


11157 


7061 


11158 


7062 


11159 


7063 


11160 


7064 


11161 


7065 


11162 
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Nucleotide SeqID 


Protein SeqID 


7066 


11163 


7067 


11164 


7068 


11165 


7069 


11166 


7070 


11167 


7071 


11168 


7072 


11169 


7073 


11170 


7074 


11171 


7075 


11172 


7076 


11173 


7077 


11174 


7078 


11175 


7079 


11176 


7080 


11177 


7081 


11178 


7082 


11179 


7083 


11180 


7084 


11181 


7085 


11182 


7086 


11183 


7087 


11184 


7088 


11185 


7089 


11186 


7090 


11187 


7091 


11188 


7092 


11189 


7093 


11190 


7094 


11191 


7095 


11192 


7096 


11193 


7097 


11194 


7098 


11195 \ 


7099 


11196 


7100 


11197 


7101 


11198 


7102 


11199 


7103 


11200 


7104 


11201 


7105 


11202 


7106 


11203 


7107 


11204 


7108 


11205 


7109 


11206 


7110 


11207 


7111 


11208 


7112 


11209 


7113 


11210 



Nucleotide SeqID 


Protein SeqID 


7114 


11211 


7115 


11212 


7116 ' 


11213 


7117 


11214 


7118 


11215 


7119 


11216 I 


7120 


11217 


7121 


11218 


7122 


11219 


7123 


11220 - 


7124 


11221 


7125 


11222 


7126 


11223 ; 


7127 


11224 


7128 


11225 


7129 


11226 


7130 


11227 


7131 


11228 


7132 


11229 


7133 


11230 


7134 


11231 


7135 


11232 


7136 


11233 


7137 


11234 


7138 


11235 


7139 


11236 


7140 


11237 


7141 


11238 


7142 


11239 


7143 


11240 


7144 


11241 


7145 


11242 


7146 


11243 


! 7147 


11244 


7148 


11245 


7149 


11246 


I 7150 


11247 


7151 


11248 


7152 


11249 


! 7153 


11250 


7154 


11251 


j 7155 


11252 


i 7156 


11253 


7157 


11254 


7158 


11255 


7159 


11256 


7160 


11257 


7161 


11258 
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Nucleotide SeqED 


Protein SeqID 


7162 


11259 


7163 


11260 


7164 


11261 


7165 


11262 


7166 


11263 


7167 


11264 


7168 


| 11265 


7169 


11266 


7170 


11267 


7171 


11268 


7172 


11269 


7173 


11270 


7174 


11271 


7175 


11272 


7176 


11273 


7177 


11274 


7178 


11275 


7179 


11276 


7180 


11277 


7181 


11278 j 


7182 


11279 


7183 


11280 


7184 


11281 


7185 


11282 


7186 


11283 


7187 


11284 


7188 


11285 ! 


7189 


11286 


7190 


11287 


7191 


11288 


7192 


11289 


7193 


11290 


7194 


11291 


7195 


11292 


7196 


11293 


| 7197 


11294 


7198 


11295 


| 7199 


11296 


7200 


11297 


7201 


11298 


7202 


11299 


| 7203 


11300 


7204 


11301 


1 7205 


11302 


| 7206 


11303 


7207 


11304 


7208 


11305 


7209 


11306 



Nucleotide SeqID 


Protein SeqID 


7210 


11307 


7211 


11308 


7212 


11309 


7213 


11310 


7214 


11311 


7215 


11312 


7216 


11313 


7217 


11314 


7218 


11315 


7219 


11316 


7220 


11317 


7221 


11318 


7222 


11319 


7223 


11320 


7224 


11321 


7225 


11322 


7226 


11323 


7227 


11324 


7228 


11325 


7229 


11326 


7230 


11327 


7231 


11328 


7232 


11329 


7233 


11330 


7234 


11331 


7235 


11332 


7236 


11333 


7237 


11334 


7238 


11335 


7239 


11336 


7240 


11337 


7241 


11338 


7242 


11339 


7243 


11340 


7244 


11341 


7245 


11342 


7246 


11343 


7247 


11344 


7248 


11345 


7249 


11346 


7250 


11347 


7251 


11348 


7252 


11349 


7253 


11350 


7254 


11351 


7255 


11352 


7256 


11353 


7257 


11354 
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TABLE Vm 
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llUUCUUUC kJ%?l|JJL# 




79 5X 

/.£— JO 


1 1355 


79 SO 


i 11356 

1 1JJU 


7260 


11357 


7261 


11358 


7262 


! 11359 


7263 


11360 


7264 


11361 f 


7265 


11362 


7966 


11363 


7967 


1 1364 

X uut 


796X 


11365 I 


7960 


1 1366 


7970 


i 1367 

1 1 JO / 


1 7971 


1 136X 

1 1 J DO 


7979 

/Z /Z 


1 1 36Q 


7973 


1 137ft 

X X J f\f 


7974 


1 1 "371 


797 5 

/Z / J 


1 1"379 
1 1 J fZ 


7976 
/Z /u 


1 1373 


7777 


1 1^374 
1 1 J /t 


7978 


1 1375 


7970 


1 1376 


79Xft 


1 1377 


79X1 


1 137X 


79X9 


1 1370 
x xj iy 


79X3 


1 13Xft 
x 1 jou 


79X4 


1 13X1 

1 1 Jo 1 


79X5 


1 1389 

1 1 JOZ 


79X6 


1 13X3 

X IJOJ 


79X7 


1 1384 

X X JO*t 


1 79 XX 


1 13X5 

X IJOJ 


79XQ 


1 13X6 


790ft 


1 13X7 

1 1 JO / 


7901 


1 13X8 

1 1JOO 


! 7909 


1 13X0 


79Q3 


1 130ft 
x x jy\3 


7204 


1 1301 

X 1J71 


7205 


1 1309 i 
X x jyi. 


7296 


11393 


7297 


11394 


7298 


1 1395 


7299 


11396 


7300 


11397 


7301 


11398 


7302 


11399 


7303 


11400 


7304 


11401 


7305 


11402 



nucieonae occjjllf 


i lUlvlD otXJJXJ 


/ JvO 


1 14ft3 


71 fY7 
/ JU/ 


1 14ft4 

X X*tU*f 


73ftX 


1 14ft5 


7a AO 


1 14ft6 

X X*t\JO 


73 1ft 
/J JU 


1 14ft7 


731 1 
/ Jx 1 


1 14ftR 


7319 


1 14ft0 
x Xf \jy 


7313 
( /JlJ 


1 141ft 
1 141U 


731 4 
J j l*f 


1 141 1 
x It 11 


731 5 
/JlJ 


1 1419 
1 L** 1Z 


731 f% 
/JlO 


11413 
1 141 J 


7317 
/Jl / 


1 1414 
I 1414 


7318 

/JlO 


1 1415 
1 141 J 


7310 
/Dly 


1 141A 
1 x4i0 


li Jam 


1 141*7 
1 141 / 


7391 
/ JZL 


1 1418 
1 1415 


"7307 
/JZZ 




73*73 
/ JZj 


1 147A 
1 14ZU 


7394 


1 1471 
1 I4Z1 


/JZj 


1 1400 
1 14Zz 


7396 
/ JZO 


1 1493 
1 14ZJ 


7397 
/ JZ/ 


1 1474 
1 14Z4 


7398 
/ JZO 


1 1475 
x 14Z j 


7390 
/ JZ5f 


1 1/19/: 
1 14ZO 


733ft 
/ JJU 


1 14Z/ 


733 1 
/ JJ 1 


1 1478 
1 14Zo 


7339 
f DDL 


I 1470 
L 14ZV 


7333 
/ JJ J 


I 143ft 
1 14-JU 


7334 
/JJ4 


1 1431 t 
I 14J1 


7335 
/ JJJ 


1 1437 
1 14JZ 


733£ 
/JJO 


1 1433 
I 14JJ 


7337 
/ J J / 


1 1434 
1 14J4 


7338 
to JO 


1 1435 
1 14Jj 


7330 

/JJ7 


1 143 A 
1 14jO 


734ft 
/J4U 


1 1437 
X 14j/ 


7341 
/J41 


1 1438 
X 14 Jo 


7349 

/ J*rZ 


1 1430 
x x*tjy 


7343 
/ J*f J 


1 1440 

X 144U 


1 7344 


1 144? 

X X***rl 


7345 


1 1449 

X 1 \' XL, 


! 7146 


1 1443 


7347 


11444 


7348 


11445 

X X*t*tJ 


7349 


11446 


7350 


11447 


7351 


11448 


7352 


11449 


7353 


11450 
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Nucleotide SeqID 


Protein SeqID 


7354 


11451 


7355 


11452 


7356 


11453 


7357 


11454 


7358 


11455 


7359 


| 11456 


7360 


11457 


7361 


11458 


7362 


11459 


7363 


11460 


7364 


11461 


7365 


11462 


7366 


11463 


73 67 


11464 


7368 


11465 


7369 


11466 


7370 


11467 


7371 


11468 


7372 


11469 


7373 


11470 


7374 


11471 


7375 


11472 


7376 


11473 


7377 


11474 


1 7378 


11475 


7379 


11476 


7380 


11477 


7381 


11478 


7382 


11479 


7383 


11480 


7384 


11481 


7385 


11482 


7386 


11483 


7387 


11484 


7388 


11485 


7389 


11486 


7390 


11487 


7391 


11488 


7392 


11489 


7393 


11490 


7394 


11491 


7395 


11492 


7396 


11493 


7397 


11494 


7398 


11495 


7399 


11496 


7400 


11497 


7401 


11498 



Nucleotide SeqID 


Protein SeqID 


7402 


11499 


7403 


11500 


7404 


11501 


7405 


11502 


7406 


11503 


7407 


11504 


7408 


11505 


7409 


11506 


7410 


11507 


7411 


11508 


7412 


11509 


7413 


11510 


7414 


11511 


7415 


11512 


7416 


11513 


7417 


11514 


7418 


11515 


7419 


11516 | 


7420 


11517 


7421 


11518 


7422 


11519 


7423 


11520 


7424 


11521 


7425 


11522 


7426 


11523 


7427 


11524 


7428 


11525 


7429 


11526 


7430 


11527 


7431 


11528 


7432 


11529 


7433 


11530 


7434 


11531 


7435 


11532 


7436 


11533 


7437 


11534 


7438 


11535 


7439 


11536 


7440 


11537 


7441 


11538 


7442 


11539 


7443 


11540 


7444 


11541 


7445 


11542 


7446 


11543 


7447 


11544 


7448 


11545 


7449 


11546 
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{Nucleotide SeqlD 


Jrrotein oeqiu 


/45U 


1 1 547 
1 1547 


/451 


1 1 548 
1 1545 


7/157 

/452 


1 1 54.0 




i 1550 


/454 


1 1 551 


7455 

/455 


1 1557 


7/1 5£ 

745 D 


1 1 551 
1 1 J J J 


7/157 

7457 


1 1 554 
1 1554 


7/1 5Q 

7458 


1 1 555 
1 1555 


/45y 


1 1 55X 
1 1550 


7/1 XA 

/4ou 


1 1 557 
1155/ 


/461 


1 1 55Q 
11550 


7462 


1 1 550 
1 155y 


7463 


11561} 


7464 


1 1 5X1 

11561 


7/1X5 

7465 


1 1 5X7 
11562 


7466 


1 1 5X1 
11563 


7/1X7 

7467 


11564 


/46o 


1 1 5X5 
11565 


/46y 


1 1 5xx 
11566 


7/1 7 A 
/4/U 


1 1 5X7 

1 156/ 


7/t71 
/4/1 


1 1 5X8 
1 1565 


7472 


1 1 5XO 

1156y 


7/171 
/4/3 


1 1 57A 

115/0 


7/17/1 

7474 


1 1 571 
1 15/1 


7475 


1 1 577 
1 15/2 


7/I7X 
/I/O 


1 l 571 

1 15 ID 


hahh 


1 1 57/1 

1 15 /4 


HAHQ 

/4/o 


1 1 575 

115/5 


HAHQ 

/4/y 


1 1 57X 

115/0 


/45U 


1 1 577 

115// 


7/1 Q 1 

/481 


1 1 578 
1 15/0 


HA Q7 

/452 


1 I can 

1 15 /y 


7/1 Q1 

/453 


1 1 50A 

1 1550 


HA 9A 

\ 7484 


1 1 501 
1 1 551 


7/1 Q 5 

7485 


1 1 587 
1 1552 


7/1 8X 
/450 


1 1 581 

1 1 JOJ 


7/187 


1 1 584 


1 7488 
/4oo 


1 1 585 
1 1 Jo J 


748 Q 


1 1 5RA 




1 1 587 


74Q1 


1 1 588 
1 1 joo 


7407 


1 1 580 

1 I Day 


7493 


11590 


7494 


11591 


7495 


11592 


7496 


11593 


7497 


11594 



Nucleotide oeqiu 


Jrrotein aeqiii 


7/1 08 

/4y5 


1 1 505 

ii5yj 


HA OO 

/4yy 


1 1 5G£ 

i i5yo 


75nn 
/500 


1 1 507 f 
1 iDyl 


75A1 

/3U1 


I 1 508 

I I jya 


75ao 
/5U2 


1 1 500 

i ljyy 


75A1 
/503 


1 1 AAA 

1 low 


75A4 
/504 


1 1 AA1 
110U1 


75A5 
75U5 


1 1 £A7 
1 lDl/2 


75AX 

i /5U0 


1 1 A. A1 


75A7 
j /5U/ 


1 1 AA/f 
110U4 


75aq 
/50o 


116U5 


/5uy 


116U0 


/51U 


116U/ 


/51 1 


1 1 £AQ 

1 16U5 


HC 1 7 

7512 


ii6oy 


751 1 

7513 


1 1 XI A 

1161U 


751 /I 

7514 


11X11 
11611 


751 5 

7515 


1 1 £11 

11612 


/516 


1 1 A 11 

11613 


75 1 7 

/51/ 


iixi/i 
11614 


751 Q 

/51o 


116J5 


751 O 

/5iy 


1 1X1X 

11616 


7520 


1 1 xn 
1 1617 


7571 

/521 


11X10 1 
11615 


7577 

/ 522 


1 1X1Q 

i i6iy 


7523 


1 1 £.Hf\ 

11620 


""TCI/I 

/524 


1 1 xn 
1 1621 


757 5 

/525 


1 1 £HH 

1 1622 


757X 

/520 


1 1 xoi 
11623 


7577 


1 1X7/1 

1 1624 


7578 

/52o 


1 1X75 

1 1625 


757Q 

/52y 


1 1X7X 

1 1620 


/530 


1 1 X7T 
1 102/ 


7511 

/531 


1 1 XOft 
1 1625 


7532 


1 1 xoo 
1 1629 


7511 

/533 


1 1X1 A 

1 10JU 


751/1 

/534 


1 TX11 

1 1031 


7515 

/535 


1 1X10 
1 1052 


751A 


1 1X11 

1 10 J j 


7517 
ID J 1 


1 1 Aid ! 
1 lOJ'r 


7518 
ID JO 


1 1 A15 
1 IOjj 


7510 


1 1 616 
1 lOJD 




1 1^17 
1 lOJ / 


7541 


11638 


7542 


11639 


7543 


11640 


7544 


11641 


7545 


11642 
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Nucleotide SeqID 


Protein SeqID 


7546 


11643 


7547 


11644 


7548 


11645 


7549 


11646 


7550 


11647 


7551 


11648 


7552 


11649 


7553 


11650 


7554 


11651 


7555 


11652 


7556 


11653 


7557 


U654 


7558 


11655 


7559 


11656 


7560 


11657 


7561 


11658 


7562 


11659 


7563 


11660 


7564 


11661 


7565 


11662 


7566 


11663 


7567 


11664 


7568 


11665 


7569 


11666 


7570 


11667 


7571 


11668 


7572 


11669 


7573 


11670 


7574 


11671 


7575 


11672 


7576 


11673 


7577 


11674 


7578 


11675 


7579 


11676 


7580 


11677 


7581 


11678 


7582 


11679 


7583 


11680 


7584 


11681 


7585 


11682 


| 7586 


11683 


7587 


11684 


7588 


11685 


7589 


11686 


7590 


11687 


7591 


11688 


7592 


11689 


7593 


11690 



Nucleotide SeqID 


Protein SeqID 


7594 


11691 


7595 


11692 


7596 


11693 


7597 


11694 


7598 


11695 


7599 


11696 


7600 


11697 


7601 


11698 


7602 


11699 


7603 


11700 


7604 


11701 


7605 


11702 


7606 


11703 


7607 


11704 


7608 


11705 


7609 


11706 


7610 


11707 


7611 


11708 


7612 


11709 


7613 


11710 


7614 


11711 


7615 


11712 


7616 


11713 


7617 


11714 


7618 


11715 


7619 


11716 


7620 


11717 


7621 


11718 


7622 


11719 


7623 


11720 


7624 


11721 


7625 


11722 


7626 


11723 


7627 


11724 


7628 


11725 | 


7629 


11726 


7630 


11727 


7631 


11728 


7632 


11729 


7633 


11730 


7634 


11731 


7635 


11732 


7636 


11733 


7637 


11734 


7638 


11735 


7639 


11736 


7640 


11737 


7641 


11738 



-269- 



WO 01/70955 



TABLE VIII 
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7/5d? 


11730 


1 UtJ 


1 1740 

1 1 /*rl/ 


7/544 


1 174.1 

1 1 /*tl 


/ IrtJ 


1 1749 
1 1 /*t^ 


7/54fi 


1 1743 
11/ *rJ 


/D*T / 


1 1744 

1 1 /*t*r 


7/548 

(OHO 


1 1 1 745 

1 1 /*TJ 


7/540 


i 11 74/5 

1 1 /40 


7/550 


" 1 1 747 i 

X k /HI 


7/551 


1 174R 
1 1 / to 


i 7/559 


I 1740 

I I /47 


7/553 

/ Ojj 


1 1750 


7/5 54 
/034 


1 1751 
1 i /3 1 


7/555 


1 1759 
1 1 /3Z 


7/55/5 

/OJO 


1 1 753 
11/ J j 


7A57 
/03 / 


1 1754 
1 1 /34 


7/55 R 
/OJO 


1 1755 
; 1 1 / JJ 


7/55Q 


I 175/5 

I I /30 


7/5/50 
/OOU 


1 1757 
11/3/ 


7/5/51 
/OOl 


1 175R 

1 1 / JO 


7/^/59 
/OOZ 


1 1750 


7/5/53 

/ODD 


i 1760 

1 1 /OIF 


7/5/54 
/004 


1 17/51 
1 1 /Ol 


7/5/55 


1 17/59 
1 1 /OZ 


7/5/5/5 


1 17/53 
1 1 /DJ 


7/5/57 
/oo / 


1 17/54 
1 1 / Of 


7/>/5R 


1 1 7/55 
1 1 /03 


76/50 

/007 


1 17/5/5 
1 1 /OO 


7/570 
/O /u 


1 1 7/57 
1 1 /o / 




1 17/5R 

1 1 / OO 


7/579 


1 17/50 
1 1 toy 


7/573 

/O / 3 


I 1770 

I I / / u 


7/574 


I 1 771 

I I / / 1 


4059 


5107 
3 IU/ 


4053 


5 ins 

31 I/O 


4054 


51 f10 
j ioy 


4055 


51 in 


4056 


51 11 
jiii 


4057 


5112 


4058 


5113 


4059 


5114 

J 1 1*T 


4060 


51 15 
j 1 1 j 


4061 


5116 

J 1 l V 


4062 


5117 


4063 


5118 


4064 


5119 


4065 


5120 


4066 


5121 



pjucieouae oeqiu 


x rotcin seqiu 


4n/57 

fUO / 


5199 

J 1ZZ 


4n/5fi 

4U05 


5191 
3 IZJ 


4n/50 

TV07 


5194 


4n70 


5195 


4071 

**-U/ 1 


519/5 
J izo 


4079 


5197 
J1Z / 


4073 


519R 
J izo 


4n74 


5190 


4075 
4U/ 3 


5130 


407/5 
4U/0 


5131 
JlJl 


4077 
4U/ / 


JlJZ 


4U/0 




4070 

4u/y 




/tnon 
4UoU 




/i net 


DlJO 


4U oZ 


JLJ 1 


4U53 


K 110 


4Uo4 




4ob5 

4U53 


j14U 


4UoO 


3141 


40 R7 
4U5/ 


314Z 


40&R 
4UoO 


5143 I 
31*f J 1 


dOfiO 
4U5V 


3144 


4UyU 


3143 


4noi 
4U5/1 


3140 


4no9 
4uyz 


314/ 


4003 


^li4C 

314o 


4004 


314i/ 


4005 


313U 


400/5 


51^11 
3 13 1 


40Q7 

4U7 / 


51 59 
313Z 


4008 


3133 


400Q 


515/1 
3134 


/lino 

41UU 


51 55 
3133 


zi i ni 

41U1 


51 

3130 


41 09 
41 Uz 


51 57 
313 / 


1 4103 


515R 
3130 


4104 
HIV* 


51 50 
313y 


4105 


5160 


1 410/5 


51/51 

3 lOl 


4107 


5169 


41 OR 
tl wo 


3 103 


4100 
*ti yjy 


51/54 


4110 


5165 


4111 


5166 


4112 


5167 


4113 


5168 


4114 


5169 
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4115 


5170 


4116 


5171 


4117 


5172 


4118 


5173 


4119 


5174 


4120 


5175 


4121 


5176- 


4122 


5177 


4123 


5178 


4124 


5179 


4125 


5180 


4126 


5181 


4127 


5182 


4128 


5183 


4129 


5184 


4130 


5185 


4131 


5186 


4132 


5187 


4133 


5188 


4134 


5189 


4135 


5190 


4136 


5191 


4137 


5192 


4138 


5193 


4139 


5194 


4140 


5195 | 


4141 


5196 


4142 


5197 


4143 


5198 


4144 


5199 i 


4145 


5200 


4146 


5201 


4147 


5202 


4148 


5203 


4149 


5204 


4150 


5205 


4151 


5206 


4152 


5207 


4153 


5208 


4154 


5209 


4155 


5210 


j 4156 


5211 


4157 


5212 


4158 


5213 


4159 


5214 


4160 


5215 


1 4161 


5216 


4162 


5217 



Nucleotide SeqID 


Protein SeqID 


4163 


5218 


4164 


5219 


4165 


5220 


3998 


5053 


3999 


5054 


4000 


5055 


4001 


5056 


4002 


5057 


4003 


5058 


4004 


5059 


4005 


5060 


4006 


5061 


4007 


5062 


4008 


5063 j 


4009 


5064 


4010 


5065 


4011 


5066 


4012 


5067 


4013 


5068 


4014 


5069 


4015 


5070 


4016 


5071 


4017 


5072 


4018 


5073 


4019 


5074 


4020 


5075 


4021 


5076 


4022 


5077 


4023 


5078 


4024 


5079 


4025 


5080 


4026 


5081 


4027 


5082 


4028 


5083 


4029 


5084 


4030 


5085 


4031 


5086 


4032 


5087 


4033 


5088 


4034 


5089 


4035 


5090 


4036 


5091 


4037 


5092 


4038 


5093 


4039 


5094 


4040 


5095 


4041 


5096 


4042 


5097 
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liUtlCUUUC iJIZXXIXr 


rruicm ljccji-l/ 


4043 


500R 


A(\AA 
twrt 


5000 

JU77 


4045 


5100 


4046 
tutu 


5101 


4047 
tvt / 


5109 


4048 


5103 


4049 

tUt7 


5104 


4050 


5105 


4051 

tvJ 1 


5106 

«J 1VU 


7675 


1 1772 

1 A / /Z» 


7676 


11771 

11/ /J 


7677 
/o / / 


1 1774 

11/ /*r 


767 R 


1 1 77^ 

1 1 / / J 


7676 


1 1776 
XX/ /u 


7670 

/U / 7 


1 1777 


76R0 


1 177R 
1 1 / /o 


/UO 1 


1 1770 
11/ iy 


7689 


1 17R0 

1 1 /Ov 


7681 
/uoj 


1 17R1 

X X /OX 


7684 


1 17R9 
1 1 / oZ 


7685 

/vOJ 


1 17R1 

1 1 /Oj 


7686 
/uou 


1 17R4 

11/ 0*T 


7687 


1 17R5 

X 1 / OJ 


768 R 
/uoo 


1 17R6 
11/ ou 


768Q 

/U07 


1 17R7 


7600 

/07U 


1 17RR 
1 1 loo 


7601 

/ U7 1 


1 17R0 

11/ 07 


7609 


1 1 700 1 
1 1 /yu 


7601 


1 1701 

11/71 


7604 


1 1709 
11/ y+m 


7605 


1 1701 
11/ 




1 1 704. 

1 1 /7*T 


i\jy 1 


1 170S 

1 1 /7J 


760 R 


1 1 706 
1 1 /yo 


7600 


1 1 707 
1 1 ly l 


7700 


1 170R 

1 1 / 70 


7701 


11700 
11/ yy 


7702 


11800 


7703 


11801 


7704 


11802 


7705 


11803 


7706 


11804 


7707 


11805 


7708 


11806 


7709 


11807 


7710 


11808 | 


7711 


11809 j 


7712 


11810 



uctvuuuc ocviix/ 


rruiciu otajixp 


7711 

/ / XJ 


11811 


7714 

/ / 1*T 


1 1RI2 

X X O 1 


7715 

/ 1 XJ 


11813 


7716 


11814 


7717 


1 1R15 

1 1 OIJ 


771 R 
/ / 10 


11816 

1 lOlU 


7710 
1 1 xy 


1 1R17 

1 lOX / 


7790 


11818 
1 1010 


7791 


1 1R10 

1 1017 


7799 


1 1R90 

1 lOZv 


7791 


1 1 R91 
1 lOZl 


7794 

/ /Zt 


1 1R99 
1 lOZZ 


779 S 


1 1 5191 

X 1 OZj 


779 
/ /ZO 


1 1 R74 
XlozH 


7797 
r /Z / 


1 1 R9^ 


779 R 
/ /ZO 


1 1 R76 
XXoZO 


7790 

/ /Z7 


1 1 R97 
Xloz/ 


7710 


1 1 R9R 
X XoZo 


7711 

/ / J X 


1 1 R90 
xxozy 


7719 
/ / JZ 


1 1 RIO 


7711 


1 1R11 
XXOJX 


1 I J*r 


1 1R19 

X XOJZ 


771 S 


1 1R11 
X XojJ 


7716 

/ / JO 


11R14 
X XOJ'f 


7717 

/ / D / 


1 1 R1S 


771 R 
/ / jo 


1 1R16 
X XOJD 


7710 

/ / J7 


1 1R17 
1 loJ / 


7740 


1 1R1R 
1 Iojo 


7741 

/ /*+! 


1 1R10 

1 10J7 


7749 
/ /tz 


1 1R4D 
1 1 otu 


7741 

/ / *rJ 


1 1R41 

1 lOtl 


7744 

/ /t*r 


1 1 84? 
1 lotZ 


774S 

/ /t«J 


1 1 R41 
X lot j 


1 7746 
/ /*to 


1 15144 
J l ott 


7747 
/ /t / 


1 T R4S 
X lot J 


774R 
/ / to 


1 1846 

1 iOtU 


7749 

/ ft7 


1 1R47 

1 lOt / 


7750 

/ / JU 


1 15148 

1 lOtO 


7751 


1 1849 

1 AOt7 


7752 


11850 


7753 


1 1851 

1 XOJ X 


7754 


11852 


7755 


11853 


7756 


11854 


7757 


11855 


7758 


11856 


7759 


11857 


7760 


11858 
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7761 


11859 


7762 


11860 


7763 


11861 


7764 


11862 


7765 


11863 


7766 


11864 


7767 


11865 


7768 


11866 


7769 


11867 


7770 


11868 


7771 


11869 


7772 


11870 


7773 


11871 


7774 


11872 


7775 


11873 


7776 


11874 


7777 


11875 


7778 


11876 


i 7779 


11877 


7780 


11878 


7781 


11879 


7782 


11880 


7783 


11881 


7784 


11882 


7785 


11883 


7786 


11884 | 


7787 


11885 


7788 


11886 


7789 


11887 


7790 


11888 


7791 


11889 


7792 


11890 


7793 


11891 


j 7794 


11892 


7795 


11893 


7796 


11894 


7797 


11895 


7798 


11896 j 


7799 


11897 


7800 


11898 


7801 


11899 


7802 


11900 


7803 


11901 


7804 


11902 


7805 


11903 


7806 


11904 


7807 


11905 


7808 


11906 j 



Nucleotide SeqID 


Protein SeqID 


7809 


11907 


7810 


11908 


7811 


11909 


7812 


11910 


7813 


11911 


7814 


11912 


7815 


11913 


7816 


11914 


7817 


11915 


7818 


11916 


7819 


11917 


7820 


11918 


7821 


11919 


7822 


11920 


7823 


11921 


7824 


11922 


7825 


11923 


7826 


11924 


7827 


11925 


7828 


11926 


7829 


11927 


7830 


11928 


7831 


11929 


7832 


11930 


7833 


11931 


7834 


11932 


7835 


11933 


7836 


11934 


7837 


11935 


7838 


11936 


7839 


11937 


7840 


11938 


7841 


11939 i 


7842 


11940 


7843 


11941 


7844 


11942 


7845 


11943 


7846 


11944 


7847 


11945 ; 


7848 


11946 


7849 


11947 


7850 


11948 


7851 


11949 


7852 


11950 


7853 


11951 


7854 


11952 


7855 


11953 


7856 


11954 
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rNucieoiiae oeqiu 


trotem J>eqiu 


78 V7 


1 173 J 


78^8 


1 17 JO 


i 7R5Q 
/ ojy 


1 1Q57 


78£0 
/oOU 


1 1 0^8 
1 l7JO 


78fi1 
/OOl 


J lyjy 


78£9 
/OOZ 


1 1 060 
1 170U 


78<1 


1 1 Q£1 


78<4 


1 1 0A7 I 
1170Z 


78£^ 
/oOj 


1 1 QA1 
1 I7OJ 


/OOO 


1 1 Q£A 
1 1704 


/oO/ 


1 1 OA^ 
1 1 70 J 


/OOO 


1 1 Q£d 

11 700 


/ooy 


1 1 0<7 
1170/ 


/o7U 


1 1 Q£Q 
1 l70O 


/o/l 


1 1 o<o 

11707 


/o/Z 


iiy /u 


/o/j 


1 1 Q71 
H7/I 


99*7/1 

/o /4 


1 1 079 
1 I7/Z 


/o/D 


1 1 071 
117/J 


/O/O 


1 1 07/ 


loll 


1 1 07< 
1 17/ J 


79"79 

/o/o 


1 1 Q7£ 
II7/O 


*79*7Q 


117/ / 


/ooll 


1 1 G78 
1 17/0 


7891 

/ool 


1 1 Q7Q 
1 17/7 


/OOZ 


1 1 OCA 
ll70U 


9991 

/ooj 


1 1091 
1 I70I 


789/1 

/oo4 


1 1 097 
1 l7oZ 


788< 
/ OOJ 


1 1 09*2 
1 l7o3 


789£ 
/OOO 


1 1 09vl 
11704 


7887 
/oo / 


1 1 08<; 

1 170J 


7999 
/OOO 


1 1 QUA 
1 170O 


789Q 

/ooy 


1 1 Q97 
1 170/ 


T8on 
/oyu 


1 1 Q99 
1 1700 


99Q1 

/071 


1 1 090 
1 1707 


7807 
/07Z 


1 1GOA 
1 177V 


7801 

/07J 


1 1 001 
1 l77l 


7804. 


1 1007 
1 lyyZ 


780^ 


1 1 0Ol 
1 I77J 


/ 070 


1 1 QQ4 
1 177*f 


7807 

/07 / 


1 100^ 
1 1773 


780 R 
/070 


1 1 770 


7X00 


1 1007 
1 177 / 


7900 


11998 


7901 


11999 


7902 


12000 


7903 


12001 


7904 


12002 



fNUCieouae aeqjLu 


r roiem oeqjxr 


700^ 




/yUO 


i9nnd 


7007 




\ 70flR 
/7U0 






19007 


701 n 


19008 
lZUUo 


701 1 

/7l 1 


19000 


7019 

/yiz 


19010 
1ZU1U 


701 1 

/7IJ 


1901 1 


701 A 

1 7l*f 


19019 
1ZUXZ 


9Q1 ^ 


17017 
iZUlJ 


i 9Q1 < 
/7lO 


19A14 


7G 1 7 
/7l / 


1901 ^ 
1ZU1D 


701 8 
/7I0 


1ZU10 


70 IO 
/7l7 


17A17 
1ZU1 / 


7090 
/yZU 


1901 8 
lZUlo 


fyZl 


i7rkio 
IZI/I7 


7077 

/yzz 


17A9f> 
1ZUZU 


7091 


19091 
1ZUZ1 


ly/A 




909^ 
/7Z3 


1ZUZ? 


7Q9A 




7077 
/7Z/ 


1ZUZD 


7O08 
/7Z0 


1 7A9A 
1ZUZ0 


7070 
/7Z7 


19077 


/TOU 


lZUZo 


7Q11 

/7J 1 


IZUZ7 




IZUjU 


nail 
iyoj 


1ZUJ 1 


fyj't 


19019 
1ZUJZ 


f~ 701^ 


19011 


/7J0 


IZUj^f 


T017 


ioni^ 


7018 
fyjo 


IZUjO 


7010 

fyDy 


17017 
1ZUJ / 


70AA 


1 701R 


70/11 
/7HI 


17010 


70d7 


19040 


/7*fJ 


190d1 


/ 7*T*T 


19049 


7QJ.S 

/7*fj 


19041 


/7f O 


19044. 


7Q47 


1904S ! 


7948 


12046 


7949 


12047 


7950 


12048 


7951 


12049 


7952 


12050 
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7953 


12051 


7954 


12052 


7955 


12053 


7956 


12054 


i 7957 


12055 


7958 


12056 


7959 


12057 


7960 


12058 


7961 


12059 


7962 


12060 


7963 


12061 


7964 


12062 


7965 


12063 


7966 


12064 


7967 


12065 


7968 


12066 


7969 


12067 


7970 


12068 


7971 


12069 


7972 


12070 


7973 


12071 


7974 


12072 


7975 


12073 


7976 


12074 


7977 


12075 


7978 


12076 


7979 


12077 


7980 


12078 


7981 


12079 


7982 


12080 


7983 


12081 


7984 


12082 


7985 


12083 


7986 


12084 


7987 


12085 


7988 


12086 


7989 


12087 


7990 


12088 


7991 


12089 


7992 


12090 


7993 


12091 


7994 


12092 


7995 


12093 


7996 


12094 


7997 


12095 


7998 


12096 


7999 


12097 


8000 


12098 



Nucleotide SeqID 


Protein SeqID 


8001 


12099 


8002 


12100 


8003 


12101 


8004 


12102 


8005 


12103 


8006 


12104 


8007 


12105 


8008 


12106 


8009 


12107 


8010 


12108 


8011 


12109 


8012 


12110 


8013 


12111 


8014 


12112 


8015 


12113 


8016 


12114 


8017 


12115 


8018 


12116 


8019 


12117 


8020 


12118 


8021 


12119 


8022 


12120 


8023 


12121 


8024 


12122 


8025 


12123 


8026 


12124 


8027 


12125 


8028 


12126 


8029 


12127 


8030 


12128 


8031 


12129 


8032 


12130 


8033 


12131 


8034 


12132 


8035 


12133 


8036 


12134 


8037 


12135 


8038 


12136 


8039 


12137 


8040 


12138 


8041 


12139 


8042 


12140 


8043 


12141 


8044 


12142 


8045 


12143 


8046 


12144 


8047 


12145 


8048 


12146 
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iNucieouae Jycqiu 


Jrrotein oeqiu 


RA40 


19147 
1Z1H / 


ouju 


1914R 

1Z l*fO 


ra^i 

oUJl 


1 10140 


ra^9 

OAOZ 


1Z1 JU 


rasi 

OUJJ 


191 ^1 
1Z 1 J 1 


QAC/1 
OllJH- 




OUJJ 


191 ^1 

1Z1 JJ 


f RA*i£ 
OUJU 


191 ^4 
1ZIJ4 


RA^7 
oUJ / 


191 
1Z 1 


5UD5 


191 
1Z1 JO 


oujy 


191 ^7 
1ZLJ / 


OUOU 


lOT CO 

IZlJO 


9A£i 
oUOl 


lOI 

IZljy 


oubZ 


101£A 

lzloU 


qa£1 


1 Ol A1 

1Z101 


oU04 


lzloz 


oUoj 


i oi ^i 
lzloj 


9A££ 
ouoo 


1Z104 


oUO/ 


lzloj 


9A£9 
ouoo 


191 A A 

izioo 


9A£0 
ouoy 


lO 1£7 
IZIO/ 


SAOA 


101^9 

1Z loo 


o/ni 
oU/1 


izioy 


9A79 

oU/z 


1017A 

1Z1 /u 


9A71 


19171 
1Z1 / X 


oU /4 


1 OIOO 

lzl /z 


9Ao^ 

oU/J 


lOIOI 
1Z1 / J 


OU/O 


1 0 1 OA 
1ZI /4 


OU / / 


IZL /J 


ou/o 


lzl /0 


9A70 

ou/y 


19177 

lzl/ / 


9A9A 


191 79 

lzl /o 


rari 


19170 

izi /y 


9 a 99 

OUoZ 


lOI 9A 

iziou 


oUoj 


lO 1 91 
1Z101 


5Uo4 


191 Q9 
IZLoZ 


rar*\ 

oUoj 


191 91 

1Z Ioj 


RAR£ 
0U0O 


191 R4 
1Z154 


R0.R7 
OUO/ 


191R^ 
1Z 10 J 


RftRR 
ouoo 


191 R£ 
1Z10O 


OU07 


191 R7 


OU7U 


191RR 

IX lOO 


RD01 

OU7 1 


19 IRQ 

XZ107 


8092 


12190 


8093 


12191 


8094 


12192 


8095 


12193 


8096 


12194 



ItfunliutiiilA Cnn 111 

nucleotide &cqiu 


x ruLeiD oCQJJJ 


oUy/ 


191Q^ 


ouyo 


1910/? 


raqo 
ouyy 


191Q7 


sinn 

olUU 


191 OR 
1Z Lyo 


Rim 


191 OQ 

iziyy 


oluz 


I99nn 


ri ai 


199A1 ! 
1ZZU1 


R1 AA 
51U4 


199A9 1 


Ri A** 
olUJ 


1990^ i 


Rl A/\ 


199A4 
1ZZU4 


9 1 A7 
OlU/ 


199A^ 
IZZUJ 


9 1 A9 
olUo 


IZZUO 


91 AO 

oiuy 


IZZU/ 


91 1 A 

ollU 


IZZUo 


9111 
oil I 


izzuy 


91 io 
Ol 1Z 


1991 A 

IzzlU 


9117 

olli 


1991 1 
IZZll 


0114 


19910 

IZzlZ 


01 ID 


19913 

izzij 


91 1 A 
ol 10 


TO0 1 /I 

1 ZZ 14 


91 1*7 

all/ 


1 00 1 ^ 

lzzlj 


9119 

olio 


lOO 1£ 

lZzlo 


91 lO 

oi iy 


lO0 1*7 

izzl / 


919A 
OiZU 


1001 9 
lZZlO 


9191 
olZl 


19910 

lzziy 


9100 

olZZ 


199HA I 
lZZzU 


91 Ol 
OlZJ 


lOOOl 
IZZZl 


9lO>! 
olz4 


1 oooo 

izzzz 


91 0*C 
5JZD 


1OO01 
IZZZj 


91 OA 
OlZO 


1990A 
1ZZZ4 


9197 

olz/ 


1999«; 
IZZZJ 


9199 

olzo 


1990X 

IzzZO 


919Q 

oizy 


19997 


olJU 


199O0 

IZZZo 


9111 
cSIj 1 . 


19900 

izzzy 


91 19 
ojj/ 


lOOlA 
IZZjll 


R111 


19911 
IZZJl 


R114 
0 1 J^f 


19919 
1ZZJZ 


R1^^ 

O LJ J 


19931 


O L JU 


19914 


R1^7 


199^^ 


RT^R 

O 1 JO 


1991fi 


R11Q 


19937 

1ZZJ / 


8L40 


12238 


8141 


12239 


8142 


12240 


8143 


12241 


8144 


12242 
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Nucleotide SeqID 


Protein SeqID 


8145 


12243 


8146 


12244 


8147 


12245 


8148 


12246 


8149 


12247 


8150 


12248 


8151 


12249 


8152 


12250 '[ 


8153 


12251 


8154 


12252 


I 8155 


12253 


8156 


12254 


8157 


12255 


8158 


12256 


8159 


12257 


8160 


12258 


8161 


12259 \ 


i 8162 


12260 


8163 


12261 | 


8164 


12262 


8165 


12263 


8166 


12264 


8167 


12265 


| 8168 


12266 


8169 


12267 


8170 


12268 


8171 


12269 


8172 


12270 


8173 


12271 


8174 


12272 


8175 


12273 


8176 


12274 


8177 


12275 


8178 


12276 


8179 


12277 


8180 


12278 


8181 


12279 


8182 


12280 


8183 


12281 


8184 


12282 


8185 


12283 


8186 


12284 


8187 


12285 


8188 


12286 j 


8189 


12287 


8190 


12288 


8191 


12289 


8192 


12290 



Nucleotide SeqID 


Protein SeqID 


8193 


12291 


8194 


12292 


8195 


12293 


8196 


12294 


8197 


12295 


8198 


12296 


8199 


12297 


8200 


12298 


8201 


12299 


8202 


12300 


8203 


12301 


8204 


12302 


8205 


I 12303 


8206 


12304 


8207 


12305 


8208 


12306 j 


8209 


12307 


8210 


12308 


8211 


12309 


8212 


12310 


8213 


12311 


8214 


12312 


8215 


12313 


8216 


12314 


8217 


12315 


8218 


12316 


82 19 


12317 


8220 


12318 


8221 


12319 


8222 


12320 


8223 


12321 


8224 


12322 


8225 


12323 


8226 


12324 


8227 


12325 


8228 


12326 


8229 


12327 


8230 


12328 


8231 


12329 


8232 


12330 


8233 


12331 


8234 


12332 


8235 


12333 


8236 


12334 


8237 


12335 | 


8238 


12336 | 


8239 


12337 


8240 


12338 
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TABLE Vin 
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^imlontifla Gem t i\ 

iiucieouae setjjjj 


Jr roiein oeqiis 


8941 

OZH1 


1911Q 


8949 

oZ*+Z 




R947 


19141 


R944 




! R945 
OZHJ 


19141. 


R94fi 


19144 


8947 


1914* 


OZHO 


1914/i 


R94Q 
ozty 


19147 


OZjU 


19748 


89^1 


1774Q 


i 89*9 


IZJju 


89*7 


177*1 


89*4 
OZ34 


177*7 


89** 


177*7 


89 *£ 


197*4 


80 *9 


197** 


89*8 


1970c 

lZJjO 


B9*Q 
OZO? 


17*3 *7 


8960 
oZOU 


177*8 


8961 
oZOL 


izj 


8969 
ozoz 


1ZJOU 


8967 


17761 


8964 


19767 
1ZJOZ 


896* 

OZOJ 


19767 


8966 


i976/t 

1Zju4 


8967 

ozo/ 


1976* 


i 8968 
oZOo 


19766 


89 60 

ozoy 


19767 


8970 


19768 


8971 

OZ/ 1 


19760 


8979 
5Z /Z 


19790 
1ZJ /u 


897*? 
OZ / J 


19771 


8974 


19177 
1ZJ /Z 


897* 
oZ/D 


1 9191 
IZJ /J 


8976 
OZ /o 


19174 
1ZJ /4 


8977 
oZ/ / 


1979* 
iZJ / J 


8978 
OZ / o 


1917/5 
1ZJ /□ 


R970 

o/i /zr 


19177 
1ZJ / / 


89 ro 


19178 
IZj /o 


82R1 


19170 


8282 




8281 


1 23R1 i 


8284 


12382 


8285 


12383 


8286 


12384 


8287 


12385 


8288 


12386 



.Nucleotide aeqlD 


JrToieui oeqiXf 


89 80 

ozoy 


17787 




17788 
IZJOO 


B9Q1 

0Z71 


19780 


8707 

ozyz 


19700 


89 07 

ozVj 


19701 


99 04 


19709 


870* 
OZ7J 


19707 


ozyo 


1970/1 


89 Q9 

ozy / 


izjyj 


8908 

ozyo 


1970^ 


89QQ 


197Q9 


S7aa 




cam 


197QQ 


87A9 


19 /in a 


87 A7 


19/4A1 1 

Lz4Ul 


QQA/1 


19>IA9 


QQAC 

oJU5 


19^IA7 

124U3 


oJUO 


19/1 A/1 

IZ4U4 


' B7A9 


19/! A^ 


o3Uo 


124U0 


B7AO 


19/IA9 

1Z4U/ 


87 1 A 
ojIU 


19/tAC 


871 1 
O^l I 


19/1 AO 


cat 9 

OMZ 


19/1 1 A 
1Z41U 


87 1 7 


IO/1 1 1 


0014 


19/119 

1Z41Z 


871 < 


19/117 


81 1 6 
OJL0 


1Z414 


81 1 9 


19/1 1 ^ 

1Z41D 


811 8 
53 io 


19/11/x 

1Z4I0 


87 IO 


19/119 


ojzU 


19/11 Q 

lz41o 


819 1 


19/110 

iz4iy 


8799 

oozz 


19/1 9A 

lz4zU ; 


8797 


19/191 

lz4zl 


8794 
OJZ4 


19/199 ^ 

lz4zz 


879* 


19497 


879A 


19/19 A 
1Z4Z4 


R797 


1747^ 


R198 


1949fi 


8190 


19497 


8170 


17498 
iz*tzo 


R171 


19490 


8332 


12430 


8333 


12431 


8334 


12432 


8335 


12433 


8336 


12434 
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TABLE Vm 
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Nucleotide SeqID 


Protein SeqID 


8337 


12435 


8338 


12436 


8339 


12437 


8340 


12438 


8341 


12439 


8342 


12440 


8343 


12441 j 


8344 


12442 


8345 


12443 


8346 


12444 


8347 


12445 


> 8348 


12446 


8349 


12447 


8350 


12448 


8351 


12449 


8352 


12450 


8353 


12451 | 


8354 


12452 


8355 


12453 


8356 


12454 


8357 


12455 


8358 


12456 


8359 


12457 


8360 


12458 


8361 


12459 


8362 


12460 


8363 


12461 


8364 


12462 


8365 


12463 


8366 


12464 


8367 


12465 


8368 


12466 j 


8369 


12467 


8370 


12468 


8371 


12469 


8372 


12470 


8373 


12471 


8374 


12472 


8375 


12473 


8376 


12474 


8377 


12475 


8378 


12476 


8379 


12477 


8380 


12478 


8381 


12479 


8382 


12480 


8383 


12481 


8384 


12482 



Nucleotide SeqID 


Protein SeqID 


8385 


12483 


8386 


12484 


8387 


12485 


8388 


12486 


8389 


12487 


8390 


12488 


8391 


12489 


8392 


12490 


8393 


12491 


8394 


12492 


8395 


12493 


8396 


12494 


8397 


12495 


8398 


12496 


8399 


12497 


8400 


12498 


8401 


12499 


8402 


12500 


8403 


12501 


8404 


12502 


8405 


12503 


8406 


12504 


8407 


12505 


8408 


12506 


8409 


12507 


8410 


12508 


8411 


12509 


8412 


12510 


8413 


12511 


8414 


12512 


8415 


12513 


8416 


12514 


8417 


12515 


8418 


12516 


8419 


12517 


8420 


12518 


8421 


12519 


8422 


12520 


8423 


12521 


8424 


12522 


8425 


12523 


8426 


12524 


8427 


12525 


8428 


12526 


8429 


12527 


| 8430 


12528 


8431 


12529 


8432 


12530 
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Nucleotide SeqID 


Protein SeqID 


8433 


12331 


8434 


12532 


OA1C 

8435 


12533 


8436 


1Z3.54 


8437 


1 1MC 

12535 


8438 


12536 


Oil in 

8439 


i Ten 

12537 


8440 


12538 


8441 


12539 


O A >tn 

8442 


12540 


8443 


12541 


8444 


12542 


8445 


12543 


8446 


12544 


8447 


12545 


8448 


12546 


8449 


12547 


8450 


1 OC AO 

12548 


8451 


12549 


8452 


12550 


8453 


12551 


8454 


12552 


8455 


12553 


8456 


12554 


8457 


12555 


8458 


12556 


8459 


12557 


OA £<\ 

8460 


12558 


8461 


12559 


8462 


12560 


o a a 

8463 


12561 


8464 


12562 


8465 


12563 


8466 


1 r-» CCA 

12564 


8467 


12565 


OA £0 

8468 


12566 


6469 


12567 


8470 


12568 


8471 


1 O C£A 

12569 


54/Z 


1Z3/0 


St ATI 

54 /J 


1Z3/1 


54/4 


1/3 /Z 


54 ID 


I ZD/ J 


\ R476 


17574 


8477 


12575 


8478 


12576 


8479 


12577 


8480 


12578 



Nucleotide SeqID 


rrotein SeqID 


8481 


125 /9 


8482 


IZ35U 


54 6 J 


1/351 


5454 


1Z3&Z 


8483 


1Z353 


5480 


1/354 


548/ 


12553 


8466 


12556 


OAOC\ 

8489 


1258/ 


j <M OA 

8490 


123 oo 


8491 


i neon 
12589 


O A AO 

8492 


1/39U 


8493 


1 OCA1 

12591 


8494 


12592 


O/f AC 

8495 


12593 


8496 


12594 


8497 


1 Of AC 

12595 


o>ino 
8498 


12596 


8499 


12597 


8500 


1 O CAO 

12598 


8501 


12599 


8502 


1260U 


8503 


12601 


8504 


12602 


j 8505 


12603 


8506 


12604 


8507 


1 OiC AC i 

1/603 


Of AO 

8508 


12606 


OCAA 

8509 


12607 


8510 


12605 


8511 


"IO/CAQ 

12609 


Of 1 O 

8512 


12610 


8513 


1 OiCI 1 

12611 


OC1 A 

8514 


J26J2 


8515 


12613 


8516 


1/614 


831 / 


I/O 1 3 


0Jl6 


I/O 10 




1/01/ 


53ZU 


IZOio 


53/1 


lOAIQ 1 

izoiy 


OJ// 


1Z0ZU 


53ZJ 


1ZOZ1 


8524 


12622 


8525 


12623 


8526 


12624 


8527 


12625 


8528 


12626 
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Nucleotide SeqID 


Protein SeqID 


8529 


12627 


8530 


12628 


8531 


12629 


8532 


12630 


8533 


12631 


8534 


12632 


8535 


12633 


8536 


12634 


8537 


12635 


8538 


12636 


8539 


12637 


I 8540 


12638 


8541 


12639 


8542 


12640 


8543 


12641 


8544 


12642 


j 8545 


12643 


1 8546 


12644 


8547 


12645 


8548 


12646 


8549 


12647 


8550 


12648 


8551 


12649 


8552 


12650 


8553 


12651 


j 8554 


12652 


8555 


12653 


8556 


12654 


8557 


12655 


8558 


12656 


8559 


12657 


8560 


12658 j 


8561 


12659 


8562 


12660 


8563 


12661 


| 8564 


12662 


8565 


12663 


8566 


12664 


8567 


12665 


8568 


12666 


8569 


12667 


8570 


12668 


8571 


12669 


8572 


12670 


| 8573 


12671 


8574 


12672 


8575 


12673 


8576 


12674 



Nucleotide SeqID 


Protein SeqID 


8577 


12675 


8578 


12676 


8579 


12677 


8580 


12678 


8581 


12679 


8582 


12680 


8583 


12681 


8584 


12682 


8585 


12683 


8586 


12684 


8587 


. 12685 


! 8588 


12686 


8589 


12687 


8590 


12688 


8591 


12689 


8592 


12690 


8593 


12691 


8594 


12692 


8595 


12693 


8596 


12694 


8597 


12695 


8598 


12696 


8599 


12697 


8600 


12698 


8601 


12699 


8602 


12700 


8603 


12701 


8604 


12702 


8605 


12703 


8606 


12704 


8607 


12705 j 


8608 


12706 


8609 


12707 


8610 


12708 


8611 


12709 


8612 


12710 


8613 


12711 


8614 


12712 


8615 


12713 


8616 


12714 


8617 


12715 


8618 


12716 


8619 


12717 


| 8620 


12718 


| 8621 


12719 


8622 


12720 


8623 


12721 


8624 


12722 
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TABLE Vm 
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Nucleotide SeqEO 


Protein SeqID 


8625 


12723 


8626 


12724 


8627 


12725 


8628 


12726 


8629 


12727 


8630 


12728 


8631 


12729 


8632 


12730 


8633 


12731 


8634 


12732 


8635 


12733 


8636 


12734 


8637 


12735 


8638 


12736 


8639 


12737 


8640 


12738 


8641 


12739 


8642 


12740 


8643 


12741 


8644 


12742 


8645 


12743 


8646 


12744 


8647 


12745 


8648 


12746 ! 


8649 


12747 i 


8650 


12748 


8651 


12749 


8652 


12750 


8653 


12751 


8654 


12752 


8655 


12753 


8656 


12754 


8657 


12755 


8658 


12756 


8659 


12757 


8660 


12758 


8661 


12759 


8662 


12760 


8663 


12761 


8664 


12762 


8665 


12763 


8666 


12764 


8667 


12765 


8668 


12766 


8669 


12767 


8670 


12768 


8671 


12769 


8672 


12770 



Nucleotide SealD 


Protein SealD 


8673 


12771 


8674 


12772 


8675 


12773 


8676 


12774 


8677 


12775 


8678 


12776 


8679 


12777 


8680 


12778 


8681 


12779 


8682 


12780 


8683 


12781 


8684 


12782 


8685 


12783 


8686 


12784 


8687 


12785 


8688 


12786 


8689 


12787 


8690 


12788 


8691 


12789 


8692 


12790 


8693 


12791 


8694 


12792 


8695 


12793 


8696 


12794 


8697 


12795 


8698 


12796 


8699 


12797 


8700 


12798 


8701 


12799 


8702 


12800 


8703 


12801 


8704 


12802 


8705 


12803 


8706 


12804 


8707 


12SQ5 


8708 


12806 


8709 


12807 


8710 


12808 


8711 


12809 


8712 


12810 


8713 


12811 


8714 


12812 


8715 


12813 


8716 


12814 


8717 


12815 


8718 


12816 


8719 


12817 


8720 


12818 
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Nucleotide SeqID 


Protein SeqID 


8721 


12819 


8722 


12820 


8723 


12821 


8724 


12822 


8725 


12823 


8726 


12824 


8727 


12825 


8728 


12826 


8729 


12827 


8730 


12828 


8731 


12829 


8732 


12830 


8733 


12831 


8734 


12832 


8735 


12833 


8736 


12834 


8737 


12835 


8738 


12836 


8739 


12837 


8740 


12838 


8741 


12839 


8742 


12840 


8743 


12841 


8744 


12842 


8745 


12843 


8746 


12844 


8747 


12845 


8748 


12846 


8749 


12847 


8750 


12848 


8751 


12849 


8752 


12850 


8753 


12851 


8754 


12852 


8755 


12853 


8756 


12854 


8757 


12855 


8758 


12856 


8759 


12857 


8760 


12858 


8761 


12859 


8762 


12860 


8763 


12861 


8764 


12862 


8765 


12863 


8766 


12864 


8767 


12865 


8768 


12866 



Nucleotide SeqID 


Protein SeqID 


8769 


12867 


1 8770 


12868 


8771 


12869 


8772 


12870 


8773 


12871 


8774 


12872 


8775 


12873 


8776 


12874 


8777 


12875 


8778 


12876 


8779 


12877 


8780 


12878 


8781 


12879 


8782 


12880 


8783 


12881 


8784 


12882 


8785 


12883 


8786 


12884 


8787 


12885 


8788 


12886 


8789 


12887 


8790 


12888 


8791 


12889 


8792 


12890 


8793 


12891 


8794 


12892 


8795 


12893 


8796 


12894 


8797 


12895 | 


8798 


12896 


8799 


12897 


8800 


12898 


8801 


12899 


8802 


12900 


8803 


12901 


8804 


12902 


8805 


12903 


8806 


12904 


8807 


12905 


8808 


12906 


8809 


12907 


8810 


12908 


8811 


12909 


8812 


12910 


8813 


12911 


8814 


12912 


8815 


12913 


8816 


12914 



-283- 



WO 01/70955 



TABLE Vm 
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Nucleotide SeqID 


Protein SeqID 


8817 


12915 


8818 


12916 


8819 


12917 


8820 


12918 


8821 


12919 


8822 


12920 


8823 


12921 


8824 


12922 


8825 


12923 


8826 


12924 


8827 


12925 


8828 


12926 


8829 


12927 


8830 


12928 


8831 


12929 


8832 


12930 


8833 


12931 


8834 


12932 


8835 


12933 


8836 


12934 


8837 


12935 


8838 


12936 


8839 


12937 


8840 


12938 


8841 


12939 


8842 


12940 


8843 


12941 


8844 


12942 


8845 


12943 


8846 


12944 


8847 


12945 


8848 


12946 


8849 


12947 


8850 


12948 


8851 


12949 


8852 


12950 


8853 


12951 


8854 


12952 


8855 


12953 


8856 


12954 


8857 


12955 


8858 


12956 


8859 


12957 


8860 


12958 


8861 


12959 


8862 


12960 


8863 


12961 


8864 


12962 



Nucleotide SeqID 


Protein SeqID 


8865 


12963 


8866 


12964 


8867 


12965 


8868 


12966 


8869 


12967 


8870 


12968 


8871 


12969 


8872 


12970 


8873 


12971 


8874 


12972 


8875 


12973 


8876 


12974 


8877 


12975 


8878 


12976 


8879 


12977 


8880 


12978 


8881 


12979 


8882 


12980 


8883 


12981 


8884 


12982 


8885 


12983 


8886 


12984 


8887 


12985 


8888 


12986 


8889 


12987 


8890 


12988 


8891 


12989 


8892 


12990 


8893 


12991 


8894 


12992 


8895 


12993 


8896 


12994 


8897 


12995 


8898 


12996 


8899 


12997 


8900 


12998 


8901 


12999 


8902 


13000 


8903 


13001 


8904 


13002 


8905 


13003 


8906 


13004 


8907 


13005 


8908 


13006 


8909 


13007 


8910 


13008 


8911 


13009 


8912 


13010 
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TABLE VP! 
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Nucleotide SeqID 


Protein SeqID 


8913 


13011 


8914 


13012 


8915 


13013 


8916 


13014 


8917 


| 13015 


8918 


13016 


8919 


13017 


8920 


13018 


8921 


j 13019 


8922 


13020 


8923 


13021 


8924 


13022 


8925 


13023 


8926 


13024 


8927 


13025 


8928 


13026 


8929 


13027 


8930 


13028 


8931 


13029 


8932 


13030 


8933 


13031 


8934 


13032 ; 


8935 


13033 


8936 


13034 


8937 


13035 


8938 


13036 


8939 


13037 


| 8940 


13038 


8941 


13039 1 


8942 


13040 


1 8943 


13041 


I 8944 


13042 


8945 


13043 


8946 


13044 


j 8947 


13045 


8948 


13046 


8949 


13047 


8950 


13048 


8951 


13049 


8952 


13050 


8953 


13051 


8954 


13052 


8955 


13053 


8956 


13054 


8957 


13055 


1 8958 


13056 


8959 


13057 


8960 


13058 



Nucleotide SeqID 


Protein SeqID 


8961 


13059 


8962 


13060 


8963 


13061 


8964 


13062 


8965 


13063 


8966 


13064 


8967 


13065 


8968 


1 13066 


8969 


1306i7 


8970 


13068 


8971 


13069 


8972 


13070 


8973 


13071 


8974 


13072 


8975 


13073 


8976 


13074 


8977 


| 13075 


8978 


13076 


8979 


13077 


8980 


13078 


8981 


13079 


8982 


13080 


8983 


13081 


8984 


13082 


8985 


13083 


8986 


13084 


8987 


13085 


8988 


13086 


8989 


13087 


8990 


13088 


8991 


13089 


8992 


13090 


8993 


13091 


8994 


13092 


8995 


13093 


8996 


13094 


8997 


13095 


8998 


13096 


8999 


13097 


9000 


13098 


9001 


13099 


9002 


13100 


9003 


13101 


9004 


13102 


9005 


13103 


9006 


13104 


9007 


13105 


9008 


13106 
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TABLE Vm 



PCT/US01/09180 



Nucleotide Sen ID 


Protein Sea ID 

M- U. If Will UWU XI/ 


9009 


13107 


9010 


13108 


9011 


13109 


9012 


13110 


9013 


13111 


9014 


13112 


9015 


13113 


9016 


13114 


9017 


13115 


9018 


13116 


9019 


13117 


9020 


13118 


9021 


13119 


9022 


13120 


9023 


13121 


9024 


13122 


9025 


13123 


9026 


13124 


9027 


13125 


9028 


13126 


9029 


13127 


9030 


13128 


9031 


13129 


9032 


13130 


9033 


13131 


9034 


13132 


9035 


13133 


9036 


13134 


9037 


13135 


9038 


13136 


9039 


13137 


9040 


13138 


9041 


13139 


9042 


13140 


9043 


13141 


9044 


13142 


9045 


13143 


9046 


13144 


9047 


13145 


9048 


13146 


9049 


13147 


9050 


13148 


9051 


13149 


9052 


13150 


9053 


13151 


9054 


13152 


9055 


13153 


9056 


13154 



Nucleotide Sea ID 


Protein SeaXD 


9057 


13155 


9058 


13156 


9059 


13157 


9060 


13158 


9061 


13159 


9062 


13160 


9063 


13161 


9064 


13162 


9065 


13163 


9066 


13164 


9067 


13165 


9068 


13166 


9069 


13167 


9070 


13168 


9071 


13169 


9072 


13170 


9073 


13171 


9074 


13172 


9075 


13173 


9076 


13174 


9077 


13175 


9078 


13176 


9079 


13177 


9080 


13178 


9081 


13179 


9082 


13180 


9083 


13181 


9084 


13182 


9085 


13183 


9086 


13184 


9087 


13185 


9088 


13186 


9089 


13187 


9090 


13188 


9091 


13189 


9092 


13190 


9093 


13191 


9094 


13192 


9095 


13193 


9096 


13194 


9097 


13195 


9098 


13196 


9099 


13197 


9100 


13198 


9101 


L3199 


9102 


13200 


9103 


13201 


9104 


13202 
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TABLE VDI 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9105 


13203 


9106 


13204 


9107 


13205 


9108 


13206 


9109 


13207 


9110 


13208 


9111 


13209 


9112 


13210 


9113 


13211 


9114 


13212 


[ 9115 


13213 


9116 


13214 


9117 


13215 


9118 


13216 


9119 


13217 


9120 


13218 


9121 


13219 


9122 


13220 


9123 


13221 


9124 


13222 


9125 


13223 


9126 


13224 


9127 


13225 


9128 


13226 


9129 


13227 


9130 


13228 


9131 


13229 


9132 


13230 


9133 


13231 


9134 


13232 


9135 


13233 


9136 


13234 


9137 


13235 


9138 


13236 


9139 


13237 


9140 


13238 


9141 


13239 


9142 


13240 


9143 


13241 


9144 


13242 


9145 


13243 


9146 


13244 


9147 


13245 


9148 


13246 


9149 


13247 


9150 


13248 


9151 


13249 


9152 


13250 



Nucleotide SeqID 


Protein SeqID 


9153 


13251 


9154 


13252 


9155 


13253 


9156 


13254 


9157 


13255 


9158 


13256 


9159 


13257 


9160 


13258 


9161 


13259 


9162 


13260 


9163 


13261 


9164 


13262 


9165 


13263 


9166 


13264 


9167 


13265 


9168 


13266 


9169 


13267 


9170 


13268 


9171 


13269 


9172 


13270 


9173 


13271 


9174 


13272 


9175 


13273 


9176 


13274 


9177 


13275 


9178 


13276 


9179 


13277 


9180 


13278 


9181 


13279 


9182 


13280 


9183 


13281 


9184 


13282 


9185 


13283 


9186 


13284 


9187 


13285 


9188 


13286 


9189 


13287 


9190 


13288 


9191 


13289 


9192 


13290 


9193 


13291 


9194 


13292 


9195 


13293 


9196 


13294 


9197 


13295 


9198 


13296 


9199 


13297 


9200 


13298 
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TABLE VIP 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9201 


13299 


9202 


13300 


9203 


13301 


9204 


13302 


9205 


13303 


9206 


13304 


9207 


13305 


9208 


13306 


9209 


13307 


9210 


13308 


9211 


13309 


9212 


13310 


9213 


13311 


9214 


13312 


9215 


13313 


9216 


13314 


9217 


13315 


9218 


13316 


9219 


13317 


9220 


13318 


9221 


13319 


9222 


13320 


9223 


13321 


9224 


13322 


9225 


13323 


9226 


13324 


9227 


13325 


9228 


13326 


9229 


13327 


9230 


13328 


9231 


13329 


9232 


13330 


9233 


13331 


9234 


13332 


9235 


13333 


9236 


13334 


9237 


13335 


9238 


13336 


9239 


13337 


9240 


13338 | 


9241 


13339 


9242 


13340 


9243 


13341 


9244 


13342 


9245 


13343 


9246 


13344 


9247 


13345 


9248 


13346 



Nucleotide SeqID 


Protein SeqID 


9249 


13347 


9250 


13348 


9251 


13349 


9252 


13350 


9253 


13351 


9254 


13352 


9255 


13353 


9256 


13354 


9257 


13355 


9258 


13356 


9259 


13357 


9260 


13358 


9261 


13359 


9262 


13360 


9263 


13361 


9264 


13362 


9265 


13363 


9266 


13364 


9267 


13365 


9268 


13366 


9269 


13367 


9270 


13368 


9271 


13369 


9272 


13370 


9273 


13371 


9274 


13372 


9275 


13373 


9276 


13374 


9277 


13375 


9278 


13376 


9279 


13377 


9280 


13378 


9281 


13379 


9282 


13380 


9283 


13381 


9284 


13382 


9285 


13383 


9286 


13384 


9287 


13385 


9288 


13386 


9289 


13387 


9290 


13388 


9291 


13389 


9292 


13390 


9293 


13391 


9294 


13392 


9295 


13393 | 


9296 


13394 
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TABLE VIP 
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Nucleotide SeqID 


Protein SeqID 


9297 


13395 


9298 


13396 


9299 


13397 


9300 


13398 


9301 


13399 


9302 


13400 


9303 


13401 


9304 


13402 


9305 


13403 


9306 


13404 


9307 


13405 


9308 


13406 


9309 


13407 


9310 


13408 


9311 


13409 


9312 


13410 


9313 


13411 


9314 


13412 


9315 


13413 


9316 


13414 


9317 


13415 


I 9318 


13416 


9319 


13417 


9320 


13418 


9321 


13419 


9322 


13420 


9323 


13421 


9324 


13422 


! 9325 


13423 


S 9326 


13424 


9327 


13425 


9328 


13426 


9329 


13427 


9330 


13428 


9331 


13429 


9332 


13430 


9333 


13431 


9334 


13432 


9335 


13433 


9336 


13434 


9337 


13435 


9338 


13436 


9339 


13437 


9340 


13438 


9341 


13439 


9342 


13440 


9343 


13441 


| 9344 


13442 



Nucleotide SeqID 


Protein SeqID 


9345 


13443 


9346 


13444 


9347 


13445 


9348 


13446 


9349 


13447 


9350 


13448 


9351 


13449 


9352 


13450 


9353 


13451 


9354 


13452 


9355 


13453 | 


9356 


13454 


9357 


13455 


9358 


13456 


9359 


13457 


9360 


13458 


9361 


13459 


9362 


13460 


9363 


13461 


9364 


13462 


9365 


13463 


9366 


13464 


9367 


13465 


9368 


13466 


9369 


13467 


9370 


13468 


9371 


13469 


9372 


13470 


9373 


13471 


9374 


13472 


9375 


13473 


9376 


13474 


9377 


13475 


9378 


13476 


9379 


13477 


9380 


13478 


9381 


13479 


9382 


13480 | 


9383 


13481 


9384 


13482 | 


9385 


13483 


9386 


13484 


9387 


13485 


9388 


13486 


9389 


13487 


9390 


13488 


9391 


13489 


9392 


13490 
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TABLE VP! 
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Nil Monti H» Qonff) 


1 lUlCUl OdJJJLP 


0303 


13491 


0304 


13499 


7J7J 


13493 


9396 


13494 


9397 


13495 


9398 


13496 


9399 


13497 




13498 


9401 

y*t\7 1 


13400 


940? 


13500 


0403 


11501 
1331/1 


0404 


13509 i 


0405 


11503 


Q40A 


115fL4 
133U*r 


0407 
yfu / 


IOC AC 

UjUj 


040 52 


ii5n£ 

133UO 


0400 


1 15ft7 


0410 


11508 

13 JVO 


041 1 


11500 


0419 


13510 

1 J J lv 


0413 

ft J 3 


13511 i 

1331 J 


9414 


13519 i 


0415 


13513 


041/« 


13514 

133 l*f- 


0417 


13515 
13313 


04151 


13516 
Ijj lo 


0410 
y*» ly 


13517 


9490 


13518 


i 9491 


13510 


9499 


13590 


9493 


13591 


0494 
7Ha4 


13599 
133ZZ 


9495 


13593 


9496 


13594 1 


9497 


11595 


9498 


13596 


9499 


13597 


9430 


13598 


9431 


13599 


9432 


13530 


9433 


13531 


9434 


13532 


9435 


13533 


9436 


13534 


9437 


13535 


9438 


13536 


9439 


13537 


9440 


13538 



1\Ir*f»l ant trio Cz»nTT4 


Pvninin Con 1T\ 

*t oiein oeqJLU 


0441 


11530 


0449 


13540 


9443 


13541 


0444 


13549 

133*r£ 


0445 


11541 
13343 


0446 


13544 
13344 


0447 


13545 




11 5/1 A 
13340 


Q/MQ 
y***ty 


11547 
J. j 34/ 


0450 


13548 


J 040 

y**3i 


1334y 




1l5«/k 
l33j*J 


V433 


13331 


y434 




1 0d55 
y433 


13333 


yHJO 


13334 


y43 / 


13333 


y43o 


1 JJJO 


0450 
y43y 


1333/ 


y4ou 




Q4A1 

y*fOi 


1333y 


Q4A9 


115£ft 
13 JOU 


y40J 


1 15£1 

13301 


0464 


1330Z 


0465 


13303 


y4oo 


13304 


0467 


1 15£5 
1 3 003 


0468 


13566 


0460 


1 15A7 


0470 
y4 /U 


1330o 


0471 
y*r / 1 


115£0 


0479 


1 15*70. 
133 l\J 


Q471 

y*f / 3 


1 15*71 
133 1 1 


0474 

y*f /4 


1 1599 
iDD IL 


0475 
y4/3 


115*71 


0476 
y*f /o 


1 1594 
LDD /4- 


0477 
y*f / / 


11575 
IDD I j 


0478 


1157^ 


9470 
y*r ty 


11577 
1 DD l 1 


9480 


11578 


9481 


11570 i 
133 ly 


9489 


13580 

1JJOU 


9483 1 


13581 


9484 


13582 


I 9485 


13583 


| 9486 


13584 


9487 


13585 


9488 


13586 
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TABLE Vm 
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Nucleotide SeqID 


Protein SeqID 


9489 


13587 


9490 


13588 


9491 


13589 


9492 


13590 


9493 


13591 


9494 


13592 


9495 


13593 


9496 


13594 


9497 


13595 


9498 


13596 


9499 


13597 


9500 


13598 


9501 


13599 


9502 


13600 


9503 


13601 


9504 


13602 


9505 


13603 


9506 


13604 


9507 


13605 


9508 


13606 


9509 


13607 


9510 


13608 


9511 


13609 


9512 


13610 


9513 


13611 


9514 


13612 


9515 


13613 


9516 


13614 


9517 


13615 


9518 


13616 


j 9519 


13617 


9520 


13618 


9521 


13619 


9522 


13620 


9523 


13621 


1 9524 


13622 


9525 


13623 


9526 


13624 


9527 


13625 


9528 


13626 


9529 


13627 


9530 


13628 


9531 


13629 


| 9532 


13630 


9533 


13631 


9534 


13632 


9535 


13633 


9536 


13634 



Nucleotide SeqID 


Protein SeqID 


9537 


13635 


9538 


13636 


9539 


13637 


9540 


1 13638 


9541 


13639 


9542 


13640 


9543 


13641 


9544 


13642 


9545 


13643 


9546 


13644 


9547 


13645 


9548 


13646 


9549 


13647 


9550 


13648 


9551 


13649 


9552 


13650 


9553 


13651 


9554 


13652 


9555 


13653 


9556 


13654 


9557 


13655 


9558 


13656 


9559 


13657 


9560 


13658 


9561 


13659 


9562 


13660 


9563 


13661 


9564 


13662 


9565 


13663 


9566 


13664 


9567 


13665 ; 


9568 


13666 


9569 


13667 


9570 


13668 


9571 


13669 


9572 


13670 


9573 


13671 


9574 


13672 


9575 


13673 


9576 


13674 


9577 


13675 


9578 


13676 


9579 


13677 


9580 


13678 


9581 


13679 


9582 


13680 


9583 


13681 


9584 


13682 
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TABLE VIII 
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iiucieouae ocqn/ 


JTlViCUl OwlJJLLr 


0^85 

7JOJ 


13683 


0^86 
yjoo 


13684 


0^87 

yjO / 


1368S 


Q588 

7JOO 


13686 


0S89 

7J07 


13687 

1JUO / 




13688 

1JUOO 


yjy i 


13689 


Q507 
yjyz 


136Q0 


q^oi 
y3yj 


13601 
i joyi 


QS04 


13697 




13603 
I JOyj 


0^06 

y3yo 


136Q4 
i joy** 


Q507 


1 1605 


y3yo 


i joyo 


O^QQ 


13607 
1 JO? / 


oaoo 
youu 


136Q8 

1JU70 


QAOI 

youi 


1360O 

uoyy 


Q607 

youz 


11700 
1 j /uu 


Q60i 
youj 


11701 


0A04 

you** 


1 1707 
LD I\jL 


OAO^ 

you3 


i 1701 ! 
ij / uj 


oaoa 


1 3704 


oao7 
you / 


1 j /UJ 


Q608 

youo 


1 3706 1 
1 J /UO 


QAOQ 

youy 


13707 
IJ /U/ 


Q610 

yoiu 


13708 
Ij /Uo 


QA1 1 

yoi i 


13700 


Q617 

yoiz 


13710 


Q611 


1371 1 


OA14 

yoi 4 


1 1717 
ID / 1Z 


061 ^ 

yoi j 


13713 
10 / ID 


Q616 

yoio 


1371/1 
ID I 


0617 

yoi / 


1371 5 


OA1 ft 

yoio 


13716 
1 j / io 


QA1Q 

yoiy 


11717 
ID III 


Q670 


13718 
ID ( la 


0671 


13710 
id i vy 


Q677 


13770 

13 /ZU 


9673 


13771 


9674 


1 3777 ! 


9625 


13773 

U l Z»D 


9626 


13724 


9627 


13725 


9628 


13726 


9629 


13727 


9630 


13728 


9631 


13729 


9632 


13730 



iMicieotiue accjju/ 


PwiffllW Cam nv 

rrocein oeqixp 


0611 
yojj 


1 3731 
U ID I 


yoJ4 


11717 
1 J / JZ 


i 063 5 


11733 
ID IDD 


0636 


13734 

1 J ID 1 * 


0637 

yoj / 


1173^ 
Ij /Jj 


Q638 
yojo 


11736 
IJ IDO 


0630 
yojy 


1 1717 I 
IJ ID 1 


0640 
yo4u 


T171R 
1 J / Jo 


0641 

yo4i 


T1710 

u /jy 


0647 

yo4Z 


11740 

IJ l t VJ 


0641 
y04J 


11741 i 
IJ #41 


yo44 


IJ /4Z 


OA/15 


11741 
IJ /*W 


yo4o 


1j /44 


QA/f7 

yo4/ 


IJ #43 


OA/18 


1 J /40 


0A40 
yOHy 


1 1T/17 
IJ #4/ 


0650 
^03U 


1174R 
IJ /45 


0651 

yoj l 


IJ /4y 


OA 57 

yo3z 


IJ / JU 


0651 

yo3J 


117^1 
IJ /Dl 


06 54 
yo 34 


1 J / DZ 


OA55 

yo33 


U / jj 


QACA 

yojo 


117^4 
IJ / 34 


0A57 

yoj / 


117^^ 
IJ #33 


0658 

yo3o 


117^A 1 
IJ /30 


QA5Q 

yojy 


117^7 
IJ /3 / 


QAAft 

yoou 


1 17^8 
IJ / JO 


06A1 

yoo i 


117^0 
IJ IDy 


QAA7 

yooz 


117A0 
1 J /OU 


0661 
yOOD 


117A1 
IJ /01 


Q6A4 
Z7O04 


117A7 
IJ /OZ 


Q6A5 

yooj 


117A3 
IJ /OJ 


Q6AA 


11764 
IJ /04 


OAA7 


IJ #03 


0668 

yooo 


11766 
IJ /OO 


Q660 
yooy 


11767 
IJ /o# 


0670 
yo i\j 


11768 
IJ #Oo 


0671 


13760 
u #oy 


9677 


13770 

ID 1 l\J 


9673 

7U ID 


13771 
i J / / 1 


9674 


13777 

ID / /X 


9675 


13773 

xJ 1 ID 


9676 


13714 


9677 


13775 


9678 


13776 


9679 


13777 | 


9680 


13778 
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TABLE Vm 



PCT/US01709180 



Nucleotide SeqID 


Protein SeqID 


9681 


13779 


9682 


13780 


9683 


13781 


9684 


13782 


9685 


13783 


1 9686 


13784 


9687 


| 13785 


9688 


13786 


9689 


13787 


9690 


13788 


9691 


13789 


9692 


13790 


9693 


13791 


9694 


13792 


9695 


13793 


9696 


13794 


9697 


13795 


9698 


13796 | 


9699 


13797 


9700 


13798 


9701 


13799 


9702 


13800 


. 9703 


13801 


9704 


13802 


9705 


13803 


! 9706 


13804 


9707 


13805 


9708 


13806 


9709 


13807 


9710 


13808 


9711 


13809 


9712 


13810 


9713 


13811 


9714 


13812 


9715 


13813 


9716 


13814 


j 9717 


13815 


9718 


13816 | 


9719 


13817 


9720 


13818 


9721 


13819 


9722 


13820 


9723 


13821 


9724 


13822 


9725 


13823 


9726 


13824 | 


9727 


13825 


9728 


13826 
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9729 


13827 


9730 


13828 


9731 


13829 


9732 


13830 


9733 


13831 


9734 


13832 


9735 


13833 


9736 


13834 


I 9737 


13835 


9738 


13836 


9739 


13837 


9740 


13838 


9741 


13839 


9742 


13840 


9743 


13841 


9744 


13842 


9745 


13843 


9746 


13844 


9747 


13845 


j 9748 


13846 


9749 


13847 


9750 


j 13848 


9751 


13849 


9752 


13850 


9753 


13851 


9754 


13852 


9755 


13853 


9756 


13854 


9757 


13855 


9758 


13856 


9759 


13857 


9760 


13858 


9761 


13859 


9762 


13860 


9763 


13861 


9764 


13862 


9765 


13863 


9766 


13864 


9767 


13865 


9768 


13866 


9769 


13867 


9770 


13868 


9771 


13869 


9772 


13870 


9773 


13871 


9774 


13872 


9775 


13873 


9776 


13874 



-293- 



WO 01/70955 



TABLE Vm 



PCT/US01709180 



rsucieouae oeqiu 


rroieiD ^ctjixf 


0777 
y / / / 


13875 


07751 

y / to 


13876 


0770 
y 1 iy 


13877 

I JO/ / 


07xn 
y /ou 


13R7R 
uo/o 


0781 
y /oi 


13870 


07 JO 


13880 


0783 


13881 


y / o*t 


13887 


078 S 
y /oj 


13883 


Q786 
y /o0 


13RJM 
LJOOrr 


07517 

y/o/ 


13885 


Q78R 

7/00 


13RR/; 


07510 
y toy 


13887 


O7on 
y /yu 


138R8 


O701 

y /y i 


1J007 


0707 


1 3 son 


0703 

y /yj 


13R01 


070/1 

y /y*i 


13R07 


070^ 

y /yj 


13803 


070£ 

y /yo 


13RQA 

ijoyf 


0707 

y /y/ 


13RQ5 


070R 

y /7o 


1 3RQ/C 

1 J07U 


0700 
y /yy 


13807 

1 joy / 


0800 


13R08 

1J070 


G80i 
youi 


1 3R0Q 

1 joyy 


0807 


i3onn 


0803 
yoio 


1 3001 




1 3007 


Q805 


1 3003 


080£ 

youo 


1 3004 


0807 

you/ 


13005 


0808 

youo 


1 30 HA 

1 jyuo 


or no 
youy 


13007 


0810 
yoiu 


1 300R 


08 1 1 
yo 1 1 


1 3000 

1 jyuy 


0817 
yoiz 


1 3010 

1 yy iu 


0813 
yo 1 3 


1 301 1 

1 jyi 1 


081 A 
yo i*f 


13017 


081 5 

701J 


13013 


9816 


13014. 


9817 

7<J 1 / 


13915 


9818 


13916 


9819 


13917 


9820 


13918 


9821 


13919 


| 9822 


13920 


i 9823 


13921 


9824 


13922 



iNUCieoucie oetjiu 


* roicin octjjul/ 


QR75 

yozj 


13073 


yo-io 


13074. 


0877 




0R78 




Q87Q 
yozy 


13077 


Q830 
yoju 


13078 


0831 

yoji 


13O70 


0837 

yojz 


1 3030 


083 3 

yoDD 


1 3031 


083d 


1 3037 


083^ 


1 3033 


Q83& 

yojo 


1 3034 


Q837 

yoj / 


1 3Q3C 


QQ3R 

yoJo 


1 3Q3£ 


0Q30 

yo->y 


1 303'7 1 


08/1A 
70W 


1 3Q3Q 

1 ^yjo 




1 3010 


i QR/17 




1 QQ/I3 


1 30/11 


QR/l/l 
yo44 






1 30/13 


yo*to 


1 1QAA 




1 30/lC 

I3y4j 


OS/15 

yoHo 


1 30/!/; 
1 jy4o 


yo4y 


1 3Q/17 

i3y4/ 


yoDU 


1 30/tQ 
ijyHo 


OS CI 

yoDi 


13CMQ 


QRC7 

yoDz 


I30<:n 
uyju 


QRC3 

70JJ 




08 

yojf 


1 30O 


08<* 

yoOD 


1 3Q<3 


yojo 


1 30^/1 


08^7 

yo3/ 


1 DyDD 


08^8 

yojo 


1 30^/J 


QRCO 

yooy 


1 oyj / 


0R£0 
yoou 


130^8 


0861 
"00 1 


1 30^0 I 


08fi7 


1 3QAfi 

1 jyou 


QR63 
youj 


13061 


9864. 


1^067 


9865 


13063 


9866 




9867 


13965 


9868 


13966 


9869 


13967 


9870 


13968 


9871 


13969 


9872 


13970 
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9873 . 


13971 


9874 


13972 


9875 


13973 


9876 


13974 


9877 


13975 


9878 


13976 


9879 


13977 


9880 


13978 


9881 


13979 


9882 


13980 


! 9883 


13981 


9884 


13982 


| 9885 


13983 


9886 


13984 


9887 


13985 


9888 


13986 


9889 


13987 


9890 


13988 


9891 


13989 


9892 


13990 


9893 


13991 


9894 


13992 


9895 


13993 


9896 


13994 


9897 


13995 


9898 


13996 


9899 


13997 


9900 


13998 


9901 


13999 


9902 


14000 


| 9903 


14001 j 


9904 


14002 


9905 


14003 


9906 


14004 


9907 


14005 


9908 


14006 


9909 


14007 


; 9910 


14008 


9911 


14009 


9912 


14010 


| 9913 


I40I1 | 


9914 


14012 


9915 


14013 


9916 


14014 


9917 


14015 


9918 


14016 


9919 


14017 


9920 


14018 
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9921 


14019 


9922 


14020 


9923 


14021 


9924 


14022 


9925 


14023 


9926 


14024 


9927 


14025 


9928 


14026 


9929 


14027 


9930 


14028 


9931 


14029 


9932 


14030 


9933 


14031 


9934 


14032 


9935 


14033 | 


9936 


14034 


9937 


14035 


9938 


14036 


9939 


14037 


9940 


14038 


9941 


14039 


9942 


14040 


9943 


14041 


9944 


14042 


9945 


14043 


9946 


14044 j 


9947 


14045 


9948 


14046 


9949 


14047 


9950 


14048 


9951 


14049 


9952 


14050 


9953 


14051 


9954 


14052 


9955 


14053 


9956 


14054 


9957 


14055 


[ 9958 


14056 


9959 


14057 


9960 


14058 


9961 


14059 


9962 


14060 


9963 


14061 


9964 


14062 


9965 


14063 


9966 


14064 


9967 


14065 


| 9968 


14066 
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14075 
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77 iy 


14077 
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770U 
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770 1 


14079 

I tu / 7 
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140RO 
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14081 
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14089 
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770J 


14081 
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770U 
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770 1 


14085 


0088 
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777V/ 
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777 1 
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l*tw07 
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X*Tvl7X 
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777 J 


14001 
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777 / 
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9999 
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14007 




14008 


10001 
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10002 


14100 


10001 

1UUUJ 


14101 


10004 


14107 


10005 


14101 


10006 


14104 


10007 


14105 


10008 


14106 


10009 


14107 


10010 


14108 


10011 


14109 


10012 


14110 
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8 


E3M10000001A02 


Enterococcus faecalis 


9 


E3M10000001A06 


Enterococcus faecalis 


10 


E3M10000001B01 


Enterococcus faecalis 


11 


E3M10000001B02 


Enterococcus faecalis 


12 


E3M10000001B05 


Enterococcus faecalis 


13 


E3M10000001B06 


Enterococcus faecalis 


14 


E3M10000001B08 


Enterococcus faecalis 


15 


E3M10000001B10 


Enterococcus faecalis - 


16 


E3M10000001C02 


Enterococcus faecalis 


17 


E3M10000001C09 


Enterococcus faecalis 


18 


E3M10000001D02 


Enterococcus faecalis 


19 


E3M100000G1D04 


Enterococcus faecalis 


20 


E3 Ml 00000 01D05 


Enterococcus faecalis \ 


21 


E3M10000001D09 


Enterococcus faecalis 


22 


E3M10000001E01 


Enterococcus faecalis 


23 


E3M10000001E02 


Enterococcus faecalis 


24 


E3M10000001E03 


Enterococcus faecalis 


25 


E3M10000001E04 


Enterococcus faecalis 


26 


E3M10000001E08 


Enterococcus faecalis 


27 


E3M10000001E09 


Enterococcus faecalis 


28 


E3M10000001F02 


Enterococcus faecalis 


29 


E3M10000001F04 


Enterococcus faecalis 


30 


E3M10000001F06 


Enterococcus faecalis 


31 


E3M10000001F07 


Enterococcus faecalis 


32 


E3M10000001G02 


Enterococcus faecalis 


33 


E3M10000001G03 


Enterococcus faecalis 


34 


E3M10000001G04 


Enterococcus faecalis 


35 


E3M10000001G05 


Enterococcus faecalis 


36 


E3M10000001H02 


Enterococcus faecalis 


37 


E3M10000001H03 


Enterococcus faecalis 


38 


E3M1 000000 1H04 


Enterococcus faecalis 


39 


E3M10000004A04 | 


Enterococcus faecalis 


40 


E3M10000004C03 


Enterococcus faecalis 


41 


E3M10000004D01 


Enterococcus faecalis 


42 


E3M10000004D02 


Enterococcus faecalis 


43 


E3M10000004D10 


Enterococcus faecalis 


44 


E3M10000004E11 


Enterococcus faecalis 


45 


E3M10000004F08 


Enterococcus faecalis 


46 


E3M10000004F10 


Enterococcus faecalis 


47 


E3M10000004G01 


Enterococcus faecalis 


48 


E3M10000004H11 


Enterococcus faecalis 


49 


E3M10000005A07 


Enterococcus faecalis 


50 


E3M10000005B01 ; 


Enterococcus faecalis 


51 


E3M10000005B08 


Enterococcus faecalis 


| 52 


E3M10000005C01 


Enterococcus faecalis 


53 


E3M10000005C03 


Enterococcus faecalis j 


54 


E3M10000005C04 


Enterococcus faecalis 


55 


E3M1O0O0005D03 


Enterococcus faecalis 
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56 


E3M10000005D04 


Enterococcus faecalis 


57 


E3M10000005D10 


Enterococcus faecalis 


58 


E3M10000005E01 


Enterococcus faecalis 


59 


E3M10000005E02 


Enterococcus faecalis 


60 


E3M10000005E03 


Enterococcus faecalis 


61 


E3M1OOO0005E08 


Enterococcus faecalis. 


62 


E3M10000005F07 


Enterococcus faecalis 


63 


E3M10000005F10 


Enterococcus faecalis 


64 


E3M1OOO0005GO5 


Enterococcus faecalis 


65 


E3M10000005H04 


Enterococcus faecalis 


66 


E3M10000006B03 


Enterococcus faecalis 


67 


E3M10000006C01 


Enterococcus faecalis 


68 


E3M10000006C12 


Enterococcus faecalis 


69 


E3M10000006D03 


Enterococcus faecalis 


70 


E3M10000006E11 


Enterococcus faecalis 


71 


E3M10000006F04 


Enterococcus faecalis 


72 


E3M10000006G04 


Enterococcus faecalis 


73 


E3M10000006G12 


Enterococcus faecalis 


74 


E3M10000006H09 


Enterococcus faecalis 


75 


E3M10000007A02 


Enterococcus faecalis 


76 


E3M10000007B02 


Enterococcus faecalis 


77 


E3M10000007B03 


Enterococcus faecalis 


78 


E3M10000007C03 


Enterococcus faecalis 


79 


E3M10000007C04 


Enterococcus faecalis 


80 


E3M10000007D03 


Enterococcus faecalis 


81 


E3M10000007E05 


Enterococcus faecalis 


82 


E3M10000007F01 


Enterococcus faecalis 


83 


E3M10000007F06 


Enterococcus faecalis 


84 


E3M10000007G01 


Enterococcus faecalis 


85 


E3M10000008C03 


Enterococcus faecalis 


86 


E3M10000008C08 


Enterococcus faecalis 


87 


E3M10000008C09 


Enterococcus faecalis 


88 


E3M10000008D08 


Enterococcus faecalis 


89 


E3M10000008E02 


Enterococcus faecalis 


90 


E3M10000008G05 


Enterococcus faecalis 


91 


E3MI0000008G09 


Enterococcus faecalis 


92 


E3M10000008H02 


Enterococcus faecalis 


93 


E3M10000009C07 


Enterococcus faecalis 


94 


E3M10000009C09 


Enterococcus faecalis 


95 


E3M10000009D01 


Enterococcus faecalis 


96 


E3M10000009E02 


Enterococcus faecalis 


97 


E3M10000009E03 


Enterococcus faecalis 


98 


E3M10000009E05 


Enterococcus faecalis 


99 


E3M10000009G02 


Enterococcus faecalis 


100 


E3M10000010C08 


Enterococcus faecalis 


101 


E3M10000010D05 


Enterococcus faecalis 


102 


E3M10000010F01 


Enterococcus faecalis 


103 


E3M10000010G05 


Enterococcus faecalis 


104 


E3M10000010G07 


Enterococcus faecalis 
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105 


E3M10000010G09 


Enterococcus faecalis ' 


106 


E3M10000010G10 


Enterococcus faecalis 


107 


E3M10000010H02 


Enterococcus faecalis 


108 


E3M10000011A09 


Enterococcus faecalis 


109 


E3M10000011B03 


Enterococcus faecalis 


110 


E3M10000011B09 


Enterococcus faecalis 


111 


E3M10000011C07 


Enterococcus faecalis 


112 


E3M10000011D03 


Enterococcus faecalis 


113 


E3M10000011H02 


Enterococcus faecalis 


114 


E3M10000011H05 


Enterococcus faecalis 


115 


E3M10000012B01 


Enterococcus faecalis 


116 


E3M10000012B02 


Enterococcus faecalis 


117 


E3M10000012B07 


Enterococcus faecalis 


118 


E3M10000012B08 


Enterococcus faecalis 


119 


E3M10000012C01 


Enterococcus faecalis 


120 


E3M10000012D10 


Enterococcus faecalis 


121 


E3M10000012E08 


Enterococcus faecalis 


122 


E3M10000012F05 


Enterococcus faecalis 


123 


E3M10000012F06 


Enterococcus faecalis 


124 


E3M10000012F07 


Enterococcus faecalis 


125 


E3M10000012F10 


Enterococcus faecalis 


126 


E3M10000012G02 


Enterococcus faecalis 


127 


E3M10000012G07 


Enterococcus faecalis 


128 


E3M10000013A06 1 


Enterococcus faecalis 


129 


E3M10000013A07 


Enterococcus faecalis 


130 


E3M10000013C05 


Enterococcus faecalis 


131 


E3M10000013D02 


Enterococcus faecalis 


132 


E3M10000013D08 


Enterococcus faecalis 


133 


E3M10000013D10 


Enterococcus faecalis 


134 


E3M10000013E02 


Enterococcus faecalis 


135 


E3M10000013E08 


Enterococcus faecalis 


136 


E3M10000013F05 


Enterococcus faecalis 


137 


E3M10000013F12 


Enterococcus faecalis 


138 


E3M10000013G10 


Enterococcus faecalis 


139 


E3M10000013H03 


Enterococcus faecalis 


140 


E3M10000013H05 


Enterococcus faecalis 


141 


E3M10000013H10 


Enterococcus faecalis 


142 


E3M10000014B12 


Enterococcus faecalis 


143 


E3M10000014E12 


Enterococcus faecalis 


144 


E3M10000014G09 


Enterococcus faecalis 


145 


E3M10000015B04 


Enterococcus faecalis 


146 


E3M10000015B12 


Enterococcus faecalis 


147 


E3M10000015E12 


Enterococcus faecalis 


148 


E3M10000016A03 


Enterococcus faecalis 


149 


E3M10000016A04 


Enterococcus faecalis 


150 


E3M10000016C11 


Enterococcus faecalis 


151 


E3M10000016D03 


Enterococcus faecalis 


152 


E3M10000016F06 


Enterococcus faecalis 


153 


E3M10000016F10 


Enterococcus faecalis 
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154 


E3M10000016H05 


Enterococcus faecalis 


155 


E3M10000016H10 


Enterococcus faecalis 


156 


E3M10000017A09 


Enterococcus faecalis 


157 


E3M1 00000 17D09 


Enterococcus faecalis 


158 


E3M10000018A07 


Enterococcus faecalis 


159 


E3M10000018C02 


Enterococcus faecalis 


160 


E3M10000018E01 


Enterococcus faecalis 


161 


E3M1000G018G09 


Enterococcus faecalis 


162 


E3M10000018H06 


Enterococcus faecalis 


| 163 


E3M10000019B06 


Enterococcus faecalis 


| 164 


E3M10000019D02 


Enterococcus faecalis 


165 


E3M10000019E03 


Enterococcus faecalis 


166 


E3M10000019E04 


Enterococcus faecalis 


167 


E3M10000020G04 


Enterococcus faecalis 


168 


E3M10000020H05 


Enterococcus faecalis 


| 169 


E3M10000021A08 


Enterococcus faecalis 


170 


E3M10000021A11 


Enterococcus faecalis 


171 


E3M10000021B10 


Enterococcus faecalis 


172 


E3M1000002IC03 


Enterococcus faecalis 


173 


E3M10000021C04 


Enterococcus faecalis 


174 


E3M10000021C08 


Enterococcus faecalis 


175 


E3M10000021D04 


Enterococcus faecalis 


176 


E3M10000021E10 


Enterococcus faecalis 


177 


E3M10000021G04 


Enterococcus faecalis 


178 


E3M10000021G10 


Enterococcus faecalis 


179 


E3M10000021G11 


Enterococcus faecalis 


180 


E3M10000021H11 


Enterococcus faecalis 


181 


E3M10000022A04 


Enterococcus faecalis 


182 


E3M10000022A11 


Enterococcus faecalis 


183 


E3M10000022B04 


Enterococcus faecalis 


184 


E3M1OO00022B05 


Enterococcus faecalis 


185 


E3M10000022B07 


Enterococcus faecalis 


186 


E3M10000022C05 


Enterococcus faecalis 


187 


E3M10000022C06 


Enterococcus faecalis 


188 


E3M10000022C09 


Enterococcus faecalis 


189 


E3M10000022D04 


Enterococcus faecalis 


190 


E3M10000022F05 


Enterococcus faecalis 


191 


E3M10000022F06 


Enterococcus faecalis 


192 


E3M10000022F08 


Enterococcus faecalis 


193 


E3M1OO00022GO2 


Enterococcus faecalis 


194 


E3M10000022G12 


Enterococcus faecalis 


195 


E3M10000023A03 


Enterococcus faecalis 


196 


E3M10000023A06 


Enterococcus faecalis 


197 


E3M10000023A07 


Enterococcus faecalis 


198 


E3M 10000023 A09 j 


Enterococcus faecalis 


199 


E3M10000023B02 


Enterococcus faecalis 


200 


E3M10000023B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis 
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203 


E3M10000023C06 


Enterococcus faecalis 


204 


E3M10000023C08 


Enterococcus faecalis 


! 205 


E3M10000023C09 


Enterococcus faecalis 


206 


E3M10000023D02 


Enterococcus faecalis 


207 


E3M10000023D04 


Enterococcus faecalis 


208 


E3M10000023D10 


Enterococcus faecalis 


209 


E3M10000023E04 


Enterococcus faecalis 


210 


E3M10000023E07 


Enterococcus faecalis 


211 


E3M10000023E09 


Enterococcus faecalis 


212 


E3M10000023F02 


Enterococcus faecalis 


213 


E3M10000023F10 


Enterococcus faecalis 


214 


E3M10000023G02 


Enterococcus faecalis 


215 


E3M10000023G04 


Enterococcus faecalis 


216 


E3M10000023G10 


Enterococcus faecalis 


217 


E3M10000023H08 


Enterococcus faecalis 


218 


E3M10000024A03 


Enterococcus faecalis 


219 


E3M10000024A04 


Enterococcus faecalis 


220 


E3M10000024A08 


Enterococcus faecalis 


221 


E3M10000024C06 


Enterococcus faecalis 


222 


E3M1 0000025 A06 


Enterococcus faecalis 


223 


E3M10000025B01 


Enterococcus faecalis 


224 


E3M10000025B03 


Enterococcus faecalis 


225 


E3M10000025B05 


Enterococcus faecalis 


226 


E3M10000025B10 


Enterococcus faecalis 


227 


E3M10000025C01 


Enterococcus faecalis 


228 


E3M10000025C04 


Enterococcus faecalis 


229 


E3M10000025C05 


Enterococcus faecalis 


230 


E3M10000025C07 


Enterococcus faecalis 


231 


E3M10000025C08 


Enterococcus faecalis 


232 


E3M10000025C09 


Enterococcus faecalis 


233 


E3M10000025C11 


Enterococcus faecalis 


234 


E3M10000025D01 


Enterococcus faecalis 


235 


E3M10000025D10 


Enterococcus faecalis 


236 


E3M10000025E07 


Enterococcus faecalis 


237 


E3M10000025E08 


Enterococcus faecalis 


238 


E3M10000025E12 


Enterococcus faecalis 


239 


E3M10000025F04 


Enterococcus faecalis j 


240 


E3M10000025F06 


Enterococcus faecalis 


241 


E3M10000025F08 


Enterococcus faecalis 


242 


E3M10000025F09 


Enterococcus faecalis 


243 


E3M10000025F10 


Enterococcus faecalis 


244 


E3M10000025F11 


Enterococcus faecalis 


245 


E3M10000025F12 


Enterococcus faecalis 


246 i 


E3M10000025G02 


Enterococcus faecalis 


247 


E3M10000025G07 


Enterococcus faecalis 


248 | 


E3M10000025G09 


Enterococcus faecalis 


249 


E3M10000027AQ2 


Enterococcus faecalis 


250 


E3M10000027A07 


Enterococcus faecalis 


251 


E3M10000027A09 


Enterococcus faecalis 
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252 


E3M10000027B07 


Enterococcus faecalis 


253 


E3M10000027B08 


Enterococcus faecalis 


254 


E3M10000027B09 


Enterococcus faecalis 


255 


E3M10000027C02 


Enterococcus faecalis 


256 


E3M10000027C03 


Enterococcus faecalis 


257 


E3M10000027C08 


Enterococcus faecalis 


258 


E3M10000027D03 


Enterococcus faecalis 


259 


E3M10000027D05 


Enterococcus faecalis 


260 


E3M10000027D08 


Enterococcus faecalis 


261 


E3M10000027D10 


Enterococcus faecalis 


262 


E3M10000027G01 


Enterococcus faecalis 


263 


E3M10000027G08 


Enterococcus faecalis 


264 


E3M10000027H04 


Enterococcus faecalis 


265 


E3M10000027H07 


Enterococcus faecalis 


266 


E3M10000028A02 


Enterococcus faecalis 


267 


E3M10000028A03 


Enterococcus faecalis 


268 


E3M10000028A04 


Enterococcus faecalis 


269 


E3M10000028A05 


Enterococcus faecalis 


270 


E3M10000028A06 


Enterococcus faecalis 


271 


E3M10000028A08 


Enterococcus faecalis 


272 


E3M10000028B01 


Enterococcus faecalis 


273 


E3M10000028B02 


Enterococcus faecalis 


274 


E3M10000028B03 


Enterococcus faecalis 


275 


E3M10000028B04 


Enterococcus faecalis 


276 


E3M10000028B05 


Enterococcus faecalis 


277 


E3M10000028B06 


Enterococcus faecalis 


278 


E3M10000028B07 


Enterococcus faecalis 


279 


E3M10000028B08 


Enterococcus faecalis 


280 


E3M10000028C01 


Enterococcus faecalis 


281 


E3M10000028C02 


Enterococcus faecalis 


282 


E3M10000028C04 


Enterococcus faecalis 


283 


E3M10000028C05 


Enterococcus faecalis 


284 


E3M10000028C06 


Enterococcus faecalis 


285 


E3M10000028C07 


Enterococcus faecalis 


286 


E3M10000028C08 


Enterococcus faecalis 


287 


E3M10000028D01 


Enterococcus faecalis 


288 


E3M10000028D02 


Enterococcus faecalis 


289 


E3M10000028D05 


Enterococcus faecalis 


290 


E3M10000028D06 


Enterococcus faecalis 


291 


E3M10000028D08 


Enterococcus faecalis 


292 


E3M10000028E01 


Enterococcus faecalis 


293 


E3M10000028E04 


Enterococcus faecalis 


294 


E3M10000028E07 


Enterococcus faecalis 


295 


E3M10000028F02 


Enterococcus faecalis 


296 


E3M10000028F03 


Enterococcus faecalis 


297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 
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301 


E3M1000OO28GO5 


Enterococcus faecal is 


302 


E3M10000028G06 


Enterococcus faecal is 


303 


E3M10000028G07 


Enterococcus faecal is 


304 


E3M10000028H04 


Enterococcus faecal is 


305 


E3M10000028H07 


Enterococcus faecal is \ 


306 


E3M10000029A02 


Enterococcus faecal is 


307 


E3M10000029A04 


Enterococcus faecal is 


308 


E3M10000029A05 


Enterococcus faecal is 


309 


E3M10000029A10 


Enterococcus faecal is 


310 


E3M10000029A11 


Enterococcus faecal is 


311 


E3M10000029B01 


Enterococcus faecal is 


312 


E3M10000029B02 


Enterococcus faecalis 


313 


E3M10000029B05 


Enterococcus faecalis 


314 


E3M10000029B06 


Enterococcus faecalis 


315 


E3M10000029B08 


Enterococcus faecalis 


316 


E3M10000029B11 


Enterococcus faecalis 


317 


E3M10000029B12 


Enterococcus faecalis 


318 


E3M10000029C01 


Enterococcus faecalis 


319 


E3M10000029C02 


Enterococcus faecalis 


320 


E3M10000029C03 


Enterococcus faecalis 


321 


E3M10000029C04 


Enterococcus faecalis 


322 


E3M10000029C05 


Enterococcus faecalis 


1 323 


E3M10000029C06 


Enterococcus faecalis 


324 


E3M10000029C07 


Enterococcus faecalis 


325 


E3M10000029C08 


Enterococcus faecalis 


326 


E3M10000029C09 


Enterococcus faecalis 


327 


E3M10000029C10 


Enterococcus faecalis 


328 


E3M10000029C12 


Enterococcus faecalis 


329 


E3M10000029D01 


Enterococcus faecalis 


330 


E3M10000029D03 


Enterococcus faecalis 


331 


E3M10000029D04 


Enterococcus faecalis 


332 


E3M10000029D05 


Enterococcus faecalis 


333 


E3M10000029D06 


Enterococcus faecalis 


334 


E3M10000029D08 


Enterococcus faecalis 


335 


E3M10000029D12 


Enterococcus faecalis 


336 


E3M10000029E01 


Enterococcus faecalis 


337 


E3M10000029E02 


Enterococcus faecalis 


338 


B3M10000029E03 


Enterococcus faecalis 


339 


E3M10000029E05 


Enterococcus faecalis 


340 


E3M10000029E07 


Enterococcus faecalis 


341 


E3M10000029E08 


Enterococcus faecalis 


342 


E3M10000029E09 


Enterococcus faecalis 


343 


E3M10000029E12 


Enterococcus faecalis 


344 


E3M10000029F01 


Enterococcus faecalis 


I 345 


E3M10000029F05 


Enterococcus faecalis 


346 


E3M10000029F06 


Enterococcus faecalis 


347 


E3M10000029F09 


Enterococcus faecalis 


348 


E3M10000029F10 


Enterococcus faecalis 


349 


E3M10000029F11 


Enterococcus faecalis 
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350 


E3M10000029F12 


Enterococcus faecalis 


351 


E3M10000029G01 


Enterococcus faecalis 


352 


E3M10000029G04 


Enterococcus faecalis 


353 


E3M10000029G05 


Enterococcus faecalis 


354 


E3M10000029G07 


Enterococcus faecalis 


355 


E3M10000029G08 


Enterococcus faecalis 


356 


E3M10000029G09 


Enterococcus faecalis 


357 


E3M10000029G10 


Enterococcus faecalis 


358 


E3M10000029G11 


Enterococcus faecalis 


359 


E3M10000029G12 


Enterococcus faecalis 


360 


E3M10000029H02 


Enterococcus faecalis 


361 


E3M10000029H04 


Enterococcus faecalis 


362 


E3M10000029H05 


Enterococcus faecalis 


363 


E3M10000029H07 


Enterococcus faecalis 


364 


E3M10000029H08 


Enterococcus faecalis 


365 


E3M10000029H11 


Enterococcus faecalis 


366 


E3M10000030A05 


Enterococcus faecalis 


367 


E3M10000030A08 


Enterococcus faecalis 


368 


E3M10000030A09 


Enterococcus faecalis 


369 


E3M10000030A11 


Enterococcus faecalis 


370 


E3M10000030B03 


Enterococcus faecalis 


371 


E3M10000030B04 


Enterococcus faecalis 


372 


E3M10000030B05 


Enterococcus faecalis 


373 


E3M10000030B06 


Enterococcus faecalis 


374 


E3M10000030B07 


Enterococcus faecalis 


- 375 


E3M10000030B08 


Enterococcus faecalis 


376 


E3M10000030B10 


Enterococcus faecalis 


377 


E3M10000030B11 


Enterococcus faecalis 


378 


E3M10000030B12 


Enterococcus faecalis 


379 


E3M10000030C03 


Enterococcus faecalis 


380 


E3M10000030C04 


Enterococcus faecalis 


381 


E3M10000030C12 


Enterococcus faecalis 


382 


E3M10000030D02 


Enterococcus faecalis 


383 


E3M10000030D05 


Enterococcus faecalis 


384 


E3M10000030D08 


Enterococcus faecalis 


385 


E3M10000030D09 


Enterococcus faecalis 


386 


E3M10000030D10 


Enterococcus faecalis 


387 


E3M10000030D12 


Enterococcus faecalis 


388 


E3M10000030E01 


Enterococcus faecalis 


389 


E3M10000030E02 


Enterococcus faecalis 


390 


E3M10000030E04 


Enterococcus faecalis 


391 


E3M10000030E08 


Enterococcus faecalis 


392 


E3M1O0O003OE09 


Enterococcus faecalis 


393 


E3M10000030EIO 


Enterococcus faecalis 


394 


E3M10000030F01 


Enterococcus faecalis 


395 


E3M10000030F04 


Enterococcus faecalis 


396 


E3M10000030F06 


Enterococcus faecalis 


397 


E3M10000030F07 


Enterococcus faecalis 


398 


E3M10000030F10 


Enterococcus faecalis 
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399 

■j j j 


E3M10000030F12 


Frit erne occus faecal Ls 


400 


E3M10000030G01 


Enteroc occus faecal is 


401 


E3M100O0030GO3 

B 1 WW WWW*/ wVJ 


Enterococcus faecal is 


402 


E3M10000030G06 


Enterococcus faecal is 


403 


E3M10000030G08 

JWv X»X X V V W WW W W W 


Enterococcus faecal is 


404 


E3M10000030G09 


Enteroc occus faecal is 


405 


E3M10000030G12 


Enterococcus faecalis 


406 


E3M10000030H03 


Enterococcus faecalis 


407 


E3M1 000003 OH04 

J ii /ATX A V VWWaJ UI1VT 


Enterococcus faecalis 


408 


E3M1 000003 0H06 

1 > > XYX X wUUwV J Ul JlvV 


Enterococcus faecalis 


409 


E3M1 0000030H07 


1*. titer etc nt*cttx fnfvniist 


410 


K3M 1 000003 0H08 


Enter/wrvnis fnprnii? 


411 


E3M1 000003 OH 10 


Rnternrnrcus fneeolis 


419 


F3 Ml 000003 0T-T 1 1 




413 


E3M 1 000003 1 A02 


finternmrcu.s fnprnli? 


414 


E3M10000031A06 


V.ntpvnc ncc i/.v faecalis 


415 


F3M1 000003 1 A07 

1 '». > At J. -1 l# V W V J X AU / 


Kntemcfvms ftiecolis 


416 


E3M1 000003 1A08 


Enterncnccus faecalis 


417 


F31U 1 000003 1 H02 


Ji.rtiemmmis fneenlis 


418 


E3M10000031B03 


Entemcoccus faecalis 


419 


E3M1000003 1B04 

1 Sm t At A L\J KJxJXJYJ -J A A-/Y/~ 


Enterococcus faecalis 


420 


E3M1 000003 1B09 


Enterococcus faecalis 


421 


E3M1 000003 1 B 1 0 

XjJ ATA X vJ \J\J\J\J~J X JJ A V 


Enterococcus faecalis 


422 


E3M1 000003 1B11 

if- 9 JLt X A w uUUUJ X X X 


Enterococcus faecalis 


423 


E3M1 000003 1 B 1 2 


Enterococcus faecalis 


424 


E3M 10000031 CO 1 


Enterococcus faecalis 


425 


E3M 1 000003 1 C04 


Enterococcus faecalis 


426 


E3M1 000003 1C06 

i *»/AtXX WWW J X VUv 


Enterococcus faecalis 


427 


E3M1 0000031 C10 


Enterococcus faecalis 


428 


E3M10000031C11 

1 - * T w * X UuUUv^ X X X 


Enterococcus faecalis 


429 


E3M1 000003 1 C 1 2 


Rntemmrrus f/ier/ilis 


430 


E3M1 000003 1D03 


Enlersm/w-us f/iet*/ili.s 


431 


E3 M 1 000003 1 D04 


/tn/pfrtr/vntc Irtectilis 


432 


E3 Ml 0000031 DO 8 


Enterococcus faecalis 


433 


E3M10000031E03 


Enterococcus faecalis 


434 


E3M1Q000031E09 

1 d' i * XV*- X WW WW X JLV W-/ 


Enterococcus faecalis 

m 49 H w# w 7 w ww w MiJ #fc*wwi«*#*y 


435 


E3M1 000003 1F02 


Enterococcus faecalis 


436 


E3M10000031F04 

Xy^lrA X W V/ W W^/ X X W r 


Enterococcus faecalis 


437 


E3M10000031F07 


Enterococcus faecalis 


438 


E3M10000031F09 


Enterococcus faecalis 


439 


E3M10000031F11 


Enterococcus faecalis 


440 


E3M10000031G03 


Enterococcus faecalis 


441 


E3M10000031G04 

JL*W 1 T X X WWWWfc/ X w^ 


Enterococcus faecalis 


442 


E3M10000031G05 


Enterococcus faecalis 


443 


E3M10000031G06 


Enterococcus faecalis 


444 


E3M10000031G07 


Enterococcus faecalis 


445 


E3M1 000003 1G08 


Enterococcus faecalis 


446 


E3M1 000003 1G11 


Enterococcus faecalis 


447 


E3M10000031H05 


Enterococcus faecalis 
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448 


E3M10000031H06 


Enterococcus faecalis 


449 


E3M10000031H07 


Enterococcus faecalis 


450 


E3M10000031H08 


Enterococcus faecalis 


451 


E3M10000031H10 


Enterococcus faecalis 


! 452 


E3M10000031H11 


Enterococcus faecalis 


453 


E3M10000032A02 


Enterococcus faecalis 


454 


E3M10000032A04 


Enterococcus faecalis 


455 


E3M10000032A06 


Enterococcus faecalis 


456 


E3M10000032A07 


Enterococcus faecalis 


457 


E3M10000032A08 


Enterococcus faecalis 


458 


E3M10000032A09 


Enterococcus faecalis 


459 


E3M10000032A10 


Enterococcus faecalis 


460 


E3M10000032A11 


Enterococcus faecalis 


461 


E3M10000032B03 


Enterococcus faecalis 


462 


E3M10000032B04 


Enterococcus faecalis 


463 


E3M10000032B07 


Enterococcus faecalis 


464 


E3M10000032B08 


Enterococcus faecalis 


465 


E3M10000032B09 


Enterococcus faecalis 


466 


E3M10000032B11 


Enterococcus faecalis 


467 


E3M10000032B12 


Enterococcus faecalis 


468 


E3M10000032C01 


Enterococcus faecalis 


469 


E3M10000032C02 


Enterococcus faecalis 


470 


E3M10000032C03 


Enterococcus faecalis 


471 


E3M10000032C04 


Enterococcus faecalis 


472 


E3M10000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032C11 


Enterococcus faecalis 


475 


E3M10000032C12 


Enterococcus faecalis 


476 


E3M10000032D01 


Enterococcus faecalis 


477 


E3M10000032D02 


Enterococcus faecalis 


478 


E3M10000032D03 


Enterococcus faecalis 


479 


E3M10000032D06 


Enterococcus faecalis 


480 


E3M10000032D09 


Enterococcus faecalis 


481 


E3M10000032D12 


Enterococcus faecalis 


482 


E3M10000032E04 


Enterococcus faecalis 


483 


E3M10000032E05 


Enterococcus faecalis 


484 


E3M10000032E08 


Enterococcus faecalis 


485 


E3M10000032E10 


Enterococcus faecalis 


486 


E3M10000032E11 


Enterococcus faecalis 


487 


E3M10000032E12 


Enterococcus faecalis 


488 


E3M10000032F02 


Enterococcus faecalis 


489 


E3M10000032F03 


Enterococcus faecalis 


490 


E3M10000032F05 


Enterococcus faecalis 


491 


E3M10000032F07 


Enterococcus faecalis 


492 


E3M10000032F08 


Enterococcus faecalis 


493 


E3M10000032F11 


Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 
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4Q7 


F3M1 0000032G04 


l^JUC-f UH/H/HjyUCbUtlJ 


498 


E3M1 0000032G05 


Ent&rnMPmis: faefalfci 


499 


E3M1 0000032G06 


Ent&mcncciis: fo&cnLis 


500 


E3M1 0000032G07 


Kntemcnccvs faszcaliv 


501 


E3M1 0000032H05 




502 


E3M1 0000032H06 

1 » >X~X IUV/VUVJaIIUU 


EnterncncEtix fnprjilix 


503 


F3M1 0000032H08 




504 


E3M1 0000032H09 


ftntprrvrkH-f*!! c iftpr'/iliv 


505 


F3M 1 0000039 H 1 0 




\ 506 


F3A/T1 0000033 A03 




507 


F3M1 0000033 A 04 


j^nifsrocuccwf juscaito 




F3Mi 0000033 a ns 


EtTllSruCOCCUS jufSCQlld 


SOQ 


F3M i 0000033 a o/; 


JjtfUcfOC ULCUS JUSCUllO 


510 


F3M1 0000033 A 07 


Htfiiar (jcucciis jaecuiis 


51 1 


F3Mi 0000033 a or 


Ht/llt^rUL UCC Uo yuctuilo 


519 


F3M1 0000033 All 


w v\tomff\f***tiv Tfi{>f*fi lie 




F3Miooono33Rni 


fy »f t £STT i c* YST&^^iWG 

EtTllSruCOCCUS jUSCUI Lj 


514. 


F3M1 00OO033RO? 




SIS 


F3A/nooooo33R04 


JLTUSrOCOCCUS JtlfZCUl Io 


516 


F3M 1 0000033R05 

Xj j ATI L vUvUuJ J DvJ 


LLtTlitzJ CA/UC-OUj JLiKZisLil CtJ 


S17 


F3MT 000003 3 RO/i 




518 


F3Mi 0000033RO8 

CJ 1V1 1 uUUUUJ j duo 




S1Q 


F3A41 000003 3R09 

JZ»-71V1 l\J\JSJ\J\JJ J D\jy 




590 


F3A/fiooooo33Poi 


jZiruerocuccua juccatio 


591 


F31M 1 0000033 P09 




599 


F3M1 0000033 P05 




593 


F3M1 0000033 POO 




594 


F3M100ftfifl33P1O 


li'tit/rms* nf*fi t v irtorTi liv 




E3M 10000033 PI 1 


Li/Meri/t-UtLlU JUiZUIAIm 


526 


E3M100Q0033P12 




597 


F3M1 0000033H01 




598 


E3M100G0033D04 


J-j/flCf L/C CCC IU j UCv Ul Itl 


59Q 


F3M 1 0000033H05 




530 


F3M 1 0000033006 




531 


F3M1 0000033D09 


j-tiii&f c/cc/ccuo yuebuiii) 


532 


E3M10000033DIO 

X_> J 1VX 1 UUUUvJJ J-# X \J 


ffyitcrms* firm v fne>m1iv 


533 


E3M10000033D1 1 


J-jfllcJ L/C L/CC M3 / Uu>Uj 1a> 


534 


F3M10000033F09 




535 


E3M1OG0OO33EO3 

1 ». >i.VX lvuUV/vJJ J 




536 


E3M 1 0000033 E04 




537 


E3M1 OO0OO33EO5 




538 


E3M10000033E07 


FlntPTdcocciis foecalis 


539 


E3M10000033E08 


Rntprnrncctiv faeralix 


540 


E3M10000033E09 


Enter ococcus faecal is 


541 


E3M10000033E11 


Enterococcvs faecalis 


542 


E3M10000033F01 


Enterococcus faecalis 


543 


E3M10000033F03 


Enterococcvs faecalis 


544 


E3M10000033F04 


Enterococcus faecalis 


545 


E3M10000033F05 


Enterococcvs faecalis 
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546 


E3M10000033F07 


Enterococcus faecalis 


547 


E3M100OO033F08 H 


Enterococcus faecalis 


548 


E3M10000033P10 


Enterococcus faecalis 


549 


E3M10000033F12 


Enterococcus faecalis 


550 


E3M1OOO0033GO1 


Enterococcus faecalis 


551 


E3M10000033G02 


Enterococcus faecalis 


552 


E3M1OOO0033GO3 


Enterococcus faecalis 


553 


E3M10000033G04 


Enterococcus faecalis 


554 


E3M10000033G06 


Enterococcus faecalis 


| 555 


E3M10000033G07 


Enterococcus faecalis 


556 


E3M10000033G08 


Enterococcus faecalis 


557 


E3M1O000033GO9 


Enterococcus faecalis 


558 


E3M10000033G12 


Enterococcus faecalis 


| 559 


E3M10000033H02 


Enterococcus faecalis 


560 


E3M10000033H04 


Enterococcus faecalis 


561 


E3M10000033H05 


Enterococcus faecalis 


562 


E3M10000033H07 


Enterococcus faecalis 


j 563 


E3M10000033H08 


Enterococcus faecalis 


564 


E3M10000033H09 


Enterococcus faecalis 


i 565 


E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033H11 


Enterococcus faecalis 


567 


E3M10000034A02 


Enterococcus faecalis 


568 


E3M10000034A03 


Enterococcus faecalis 


569 


E3M10000034A04 


Enterococcus faecalis 


570 


E3M10000034B02 


Enterococcus faecalis 


571 


E3M10000034B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


573 


E3M10000034D01 


Enterococcus faecalis 


574 


E3M10000034D02 


Enterococcus faecalis 


575 


E3M10000034E01 


Enterococcus faecalis 


576 


E3M10000034E04 


Enterococcus faecalis 


577 


E3M10000034F02 


Enterococcus faecalis 


578 


E3M10000034F03 


Enterococcus faecalis 


579 


E3M10000034F04 


Enterococcus faecalis 


580 


E3M10000034G02 


Enterococcus faecalis 


581 


E3M10000034G03 


Enterococcus faecalis 


582 


E3M10000034H02 


Enterococcus faecalis 


583 


E3M10000034H03 


Enterococcus faecalis 


584 


E3M10000035A02 


Enterococcus faecalis 


585 


E3M10000035A04 


Enterococcus faecalis 


586 


E3M10000035A05 


Enterococcus faecalis 


587 


E3M10000035A06 


Enterococcus faecalis 


588 


E3M10OO0035A08 


Enterococcus faecalis 


589 


E3M10000035A09 


Enterococcus faecalis 


590 j 


E3M10000035A11 


Enterococcus faecalis 


591 


E3M10000035B01 


Enterococcus faecalis 


592 


E3M10000035B03 


Enterococcus faecalis 


593 


E3M10000035B06 


Enterococcus faecalis 


594 


E3M10000035B07 


Enterococcus faecalis 
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Orpflnisin 


595 


F1M1 OO0O015BO8 


J*.nt£*rfxffifyim fnpfnliv 

1j/UC( l/L L/bC liJ JUCLrLUU 


596 


E3M10000035B10 


Enterncoccwt faecaliv 


597 


E3M10000035B11 


Enterococcus faecalis 


598 


E3M10000035B12 


Enterococcus faectdis 

XJI Mw/ (A«(/wv(U Ji+s5lrLUtu 


599 


E3M1000OO35CO1 n 


Entemcnccux fapmlis 


600 


E3M10000035C03 


Enter ncoccus faecalis 


601 


E3M 1 0000035C04 


Enterncnccw! ftippfilis 


602 


E3M10000035C05 


Enterncoccwt faecalis 


603 


E3M10000035C06 


Enterococcus faecalis 


604 


E3M10000035C07 


Jfrrter/vnccuv fnt>cn\iv 


605 

UvJ 


E3M10000035C08 


XJfll&t (ArtA/LUj JUtS\*UltO 


606 

wo 


fi A/f i oooooi 5frtQ 


ft n//7P/v , /v*/<frF Trios* nt rc 


i 607 


E3M1000OO35C11 


fi'titcfrrwnr'riMv fntjfnlin 




FiMioooooi5n9 


m ntamfr%f*f*%iv Tin or* n/i'o 


60Q 


F1M1 000001 5T>09 




6io 


fimi oooooi5noi 


JJj/llCf UUIA^LUJ 1 Li HI* HI to 


61 1 

Oil 


FiN/rioooooi5no4 


xu/U^rUVUL-iJllo jU\!K*UlX3 


619 


R1M1 000001 5D05 


Ttntomff^mtQ Trios* /jI iv 
xZtfll&fUL-U1~UUO JUtZLLllLJ 


611 


F1M1 000001 5H1 0 

' ■ * lv F JUL) UUvJ X \J 


HtflltZ/ UL- fJL- VUO JUcL LillO 


614 


E3M1 000003 5D1 1 


W.nt0MPftf*f*w finer nli? 




F1M1 000001 5F01 




616 i 


E1M1 000003 5E04 




617 


E3M1 000003 5E05 


EfttPYncocrus. fapcfilis 


UIO 


E3 tVf 1 0000035E07 


jrYitpYfif/Wfiii! finocfili*! 


619 

U17 


E3M1 000003 5E08 


LuJ H&l ULr I/O c mo yucbwu 


620 


E3M1 0000035E09 


EntPM/i/inmjv fnonn1i<± 

L^/Llts! Ci^LA^LMO JUiZLtLilLJ 


611 


E3M1 000003 5E1 0 


Ti.-n to m fnrri J c 4n0rnliv 

Lulll&f (yC/lA/t/MO JUtZlfMltiD 


622 


E3M10000035E1 1 


En/pf/v/v/^fjv f/i0ffili*i 

LufH-tsf C/uC/L>OMO JCiCL-CUttJ 


691 


F1M1 000001 5F 1 ? 




624 


E3M1 0000035F0 1 


Enttrrnmr'pijx: f/ippnlin 


675 


F1M1 000001 5F09 


IZiftiC'f UCL/L>L iuj jCMzlrUl lO 


626 


E3M1 0000035F03 


Entom^fvms! inorrtt / c 


627 


F1M1 000003 5F06 


xu/iic-f l/uia>i#mo y ut/tui *o 


628 


F1M1 0000015F07 


X-JrHtZ* I/L'vLLmo JLttSLrUiXo 


629 


E3M 1 000003 5F08 


W.TitomfTtfriiv fntfnnliv 

XLlI i VtZf COUUL. MO JtUtZLtLtilj 


630 


E3M10000035F09 


AT YitpTCimrrmK fncrriliv 


631 


E3M10000035F11 


EnterococcuR faecalis 


632 


E3M10000035F12 


Ent&rckCQcciiv fct&calis 


633 ! 


E3M10000035G02 


Enterococctis fa&calis 


634 


E3M1 0000035G04 


Enterococcus faecalis 


635 


E3M10000035G05 

XjJ I'll vvwv 


EntPTOCQccus fagcolis 


636 


E3M1 0000035G08 


EntPTficocciiR fapculis 


637 


E3M1 0000035G09 


E.YitPT{\mcniv fnprnli^ 


638 


E3M10000035G10 


Enterococcus faeccdis 


639 


E3M10000035G11 


Enterococcus faecal is 


640 


E3M10000035H03 


Enterococcus faecalis 


641 


E3M10000035H06 


Enterococcus faecalis 


642 


E3M10000035H09 


Enterococcus faecalis 


643 


E3M10000035H11 


Enterococcus faecalis 
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644 


E3M10000036A03 


Enterococcus faecalis 


645 


E3M10000036A04 


Enterococcus faecalis 


646 


E3M10000036A05 


Enterococcus faecalis 


647 


E3M10000036A06 


Enterococcus faecalis 


648 


E3M10000036A07 


Enterococcus faecalis 


649 


E3M10000036A08 


Enterococcus faecalis 


650 


E3M10000036A09 


Enterococcus faecalis 


651 


E3M10000036A10 


Enterococcus faecalis 


652 


E3M10000036B01 


Enterococcus faecalis 


653 


E3M10000036B03 


Enterococcus faecalis 


654 


E3M10000036B06 


Enterococcus faecalis 


655 


E3M10000036B07 


Enterococcus faecalis 


656 


E3M10000036B08 


Enterococcus faecalis 


657 


E3M10000036B09 


Enterococcus faecalis 


658 


E3M10000036B11 


Enterococcus faecalis 


659 


E3M10000036B12 


Enterococcus faecalis 


660 


E3M10000036C01 


Enterococcus faecalis 


661 


E3M10000036C03 


Enterococcus faecalis 


662 


E3M10000036C06 


Enterococcus faecalis 


663 


E3M10000036C07 


Enterococcus faecalis 


664 


E3M10000036C08 


Enterococcus faecalis 


665 


E3M10000036C09 


Enterococcus faecalis 


666 


E3M10000036C10 


Enterococcus faecalis 


667 


E3M10000036C11 


Enterococcus faecalis 


668 


E3M10000036D03 


Enterococcus faecalis 


669 


E3M10000036D04 


Enterococcus faecalis 


670 


E3M10000036D06 


Enterococcus faecalis 


671 


E3M10000036D08 


Enterococcus faecalis \ 


672 


E3M10000036D09 


Enterococcus faecalis 


673 


E3M10000036D10 


Enterococcus faecalis 


674 


E3M10000036D11 


Enterococcus faecalis 


675 


E3M10000036D12 


Enterococcus faecalis 


676 


E3M10000036E01 


Enterococcus faecalis 


677 


E3M10000036E04 


Enterococcus faecalis 


678 


E3M10000036E05 


Enterococcus faecalis 


679 


E3M10000036E07 


Enterococcus faecalis 


680 


E3M10000036E08 


Enterococcus faecalis 


681 


E3M10000036F03 


Enterococcus faecalis 


682 


E3M10000036F04 


Enterococcus faecalis 


683 


E3M10000036F05 


Enterococcus faecalis 


684 


E3M10000036F08 


Enterococcus faecalis 


685 


E3M10000036F09 


Enterococcus faecalis 


686 


E3M10000036F10 


Enterococcus faecalis 


687 


E3M10000036F12 


Enterococcus faecalis 


688 


E3M10000036G01 


Enterococcus faecalis 


689 


E3M10000036G02 


Enterococcus faecalis 


690 


E3M10000036G03 


Enterococcus faecalis 


691 


E3M10000036G04 


Enterococcus faecalis 


692 


E3M10000036G06 


Enterococcus faecalis 
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693 


E3M10000036G10 


Enterococcus faecal is 


694 


E3M10000036H02 


Enter ococcus faecal is 


695 


E3M10000036H03 


Enterococcus faecalis 


696 


E3M10000036H04 


Enterococcus faecalis 


697 


E3M10000036H05 


Enterococcus faecalis 


698 


E3M10000036H06 


Enterococcus faecalis 


699 


E3M10000036H07 


Enterococcus faecalis 


700 


E3M1OO00036H08 


Enterococcus faecalis 


701 


E3M10000036H09 


Enterococcus faecalis 


702 


E3M1OOO0036H1O 


Enterococcus faecalis 


703 


E3M1 0000037 A03 


Enterococcus faecalis 


704 


E3M10000037A06 


Enterococcus faecalis 


705 


E3M10000037A08 


Enterococcus faecalis 


706 


E3M10000037A09 


Enterococcus faecalis 


707 


E3M10000037A10 


Enterococcus faecalis 


708 


E3M10000037B02 


Enterococcus faecalis 


709 


E3M10000037B07 


Enterococcus faecalis 


710 


E3M10000037B08 


Enterococcus faecalis 


711 


E3M10000037B11 


Enterococcus faecalis 


712 


E3M10000037C01 


Enterococcus faecalis 


713 


E3M10000037C02 


Enterococcus faecalis 


714 


E3M10000037C04 


Enterococcus faecalis 


715 


E3M10000037C05 


Enterococcus faecalis 


716 


E3M10000037C07 


Enterococcus faecalis 


717 


E3M10000037C11 


Enterococcus faecalis 


718 


E3M10000037C12 


Enterococcus faecalis 


719 


E3M10000037D02 


Enterococcus faecalis 


720 


E3M10000037D03 


Enterococcus faecalis 


721 


E3M10000037D04 


Enterococcus faecalis 


722 


E3M10000037D05 


Enterococcus faecalis 


723 


E3M10000037D06 


Enterococcus faecalis 


724 


E3M10000037D09 


Enterococcus faecalis 


725 


E3M10000037D11 


Enterococcus faecalis 


726 


E3M10000037E01 


Enterococcus faecalis 


727 


E3M10000037E02 


Enterococcus faecalis 


728 


E3M10000037E03 


Enterococcus faecalis 


729 


E3MI0000037E05 


Enterococcus faecalis 


730 


E3M10000037E07 


Enterococcus faecalis 


731 


E3M10000037E08 


Enterococcus faecalis 


732 


E3M10000037E10 


Enterococcus faecalis 


733 


E3M10000037E12 


Enterococcus faecalis 


734 


E3M10000037F01 


Enterococcus faecalis 


735 


E3M10000037F02 


Enterococcus faecalis 


736 


E3M10000037F06 


Enterococcus faecalis 


737 


E3M10000037F07 


Enterococcus faecalis 


738 


E3M10000037F12 


Enterococcus faecalis 


739 


E3M10000037G01 


Enterococcus faecalis 


740 


E3M10000037G02 


Enterococcus faecalis 


741 


E3M10000037G03 


Enterococcus faecalis 
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742 


E3M10000037G05 


Enterococcus faecal is 


743 


E3M10000037G06 


Enterococcus faecal is 


744 


E3M10000037G07 


Enterococcus faecalis 


745 


E3M10000037G08 


Enterococcus faecalis 


746 


E3M10000037G10 


Enterococcus faecalis 


747 


E3M10000037G11 


Enterococcus faecalis 


748 


E3M10000037H02 


Enterococcus faecalis 


749 


E3M10000037H05 


Enterococcus faecalis 


750 


E3M10000037H07 


Enterococcus faecalis 


751 


E3M10000037H10 


Enterococcus faecalis 


752 


E3M10000037H11 


Enterococcus faecalis 


753 


E3M10000038A02 


Enterococcus faecalis 


754 


E3M10000038A03 


Enterococcus faecalis 


755 


E3M10000038A05 


Enterococcus faecalis 


756 


E3M10000038A06 


Enterococcus faecalis 


757 


E3M10000038A07 


Enterococcus faecalis 


758 


E3M10000038A09 


Enterococcus faecalis 


759 


E3M10000038A10 


Enterococcus faecalis 


760 


E3M10000038A11 


Enterococcus faecalis 


761 


E3M10000038B02 


Enterococcus faecalis 


762 


E3M10000038B03 


Enterococcus faecalis 


763 


E3M10000038B04 


Enterococcus faecalis 


764 


E3M10000038B05 


Enterococcus faecalis 


765 


E3M10000038B07 


Enterococcus faecalis 


766 


E3M10000038B08 


Enterococcus faecalis 


767 


E3M10000038B09 


Enterococcus faecalis 


768 


E3M10000038B11 


Enterococcus faecalis 


769 


E3M10000038C02 


Enterococcus faecalis I 


770 


E3M10000038C03 


Enterococcus faecalis 


771 


E3M10000038C05 


Enterococcus faecalis 


772 


E3M10000038C07 


Enterococcus faecalis 


773 


E3M10000038C10 


Enterococcus faecalis 


774 


E3M10000038C12 


Enterococcus faecalis j 


775 


E3M10000038D01 


Enterococcus faecalis 


776 


E3M10000038D02 


Enterococcus faecalis \ 


777 


E3M10000038D04 


Enterococcus faecalis 


I 778 


E3M10000038D08 


Enterococcus faecalis - 


779 


E3M10000038D10 


Enterococcus faecalis 


780 


E3M10000038D11 


Enterococcus faecalis 


781 


E3M10000038D12 


Enterococcus faecalis 


782 


E3M10000038E02 


Enterococcus faecalis 


783 


E3M10000038E03 


Enterococcus faecalis 


784 


E3M10000038E04 


Enterococcus faecalis 


785 


E3M10000038E05 


Enterococcus faecalis 


786 


E3M1 0000038E07 


Enterococcus faecalis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10O00038E11 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 


Enterococcus faecalis 
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791 


E3M10000038F05 


Enterococcus faecalis 


792 


E3M10000038F06 


Enterococcus faecalis 


793 


E3M10000038F07 


Enterococcus faecalis 


794 


E3M10000038F09 


Enterococcus faecalis 


795 


E3M10000038F10 


Enterococcus faecalis 


796 


E3M10000038F11 


Enterococcus faecalis 


797 


E3M10000038G02 


Enterococcus faecalis 


798 


E3M10000038G03 


Enterococcus faecalis 


799 


E3M10000038G06 


Enterococcus faecalis 


800 


E3M10000038G07 


Enterococcus faecalis 


801 


E3M10000038G11 


Enterococcus faecalis 


802 


E3M10000038H02 


Enterococcus faecalis 


803 


E3M10000038H05 


Enterococcus faecalis 


804 


E3M10000038H06 


Enterococcus faecalis 


805 


E3M10000038H07 


Enterococcus faecalis 


806 


E3M10000038H08 


Enterococcus faecalis 


807 


E3M10000038H09 


Enterococcus faecalis 


808 


E3M10000038H10 


Enterococcus faecalis 


809 


E3M10000039A02 


Enterococcus faecalis 


810 


E3M10000039A06 


Enterococcus faecalis 


811 


E3M10000039A07 


Enterococcus faecalis 


812 


E3M10000039A08 


Enterococcus faecalis 


813 


E3M10000039A10 


Enterococcus faecalis 


814 


E3M10000039A11 


Enterococcus faecalis 


815 


E3M10000039B01 


Enterococcus faecalis 


816 


E3M10000039B03 


Enterococcus faecalis 


817 


E3M10000039B04 


Enterococcus faecalis 


818 


E3M10000039B06 


Enterococcus faecalis 


819 


E3M10000039B07 


Enterococcus faecalis 


820 


E3M10000039B08 


Enterococcus faecalis 


821 


E3M10000039B09 


Enterococcus faecalis 


822 


E3M10000039B11 


Enterococcus faecalis 


823 


E3M10000039C02 


Enterococcus faecalis 


824 


E3M10000039C04 


Enterococcus faecalis 


825 


E3M10000039C05 


Enterococcus faecalis 


826 


E3M10000039C06 


Enterococcus faecalis 


827 


E3M10000039C07 


Enterococcus faecalis • 


828 


E3M10000039C08 


Enterococcus faecalis 


829 


E3M10000039C09 


Enterococcus faecalis 


830 


E3M10000039C10 


Enterococcus faecalis 


831 


E3M10000039D02 


Enterococcus faecalis 


832 


E3M10000039D03 


Enterococcus faecalis 


833 


E3M10000039D04 


Enterococcus faecalis 


834 


E3M10000039D06 


Enterococcus faecalis 


835 


E3M10000039E01 


Enterococcus faecalis 


836 


E3M10000039E02 


Enterococcus faecalis 


837 


E3M10000039E03 


Enterococcus faecalis 


838 


E3M10000039E05 


Enterococcus faecalis 


839 


E3M10000039E07 


Enterococcus faecalis 
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840 


E3M10000039E08 


Enter ococcus faecalis 


| 841 


E3M10000039F01 


Enterococcus faecalis 


842 


E3M10000039F02 


Enterococcus faecalis 


843 


E3M10000039F03 


Enterococcus faecalis 


844 


E3M10000039F06 


Enterococcus faecalis 


845 


E3M10000039F07 


Enterococcus faecalis 


846 


E3M10000039F08 


Enterococcus faecalis 


847 


E3M10000039G01 


Enterococcus faecalis 


848 


E3M10000039G02 


Enterococcus faecalis 


849 


E3M10000039G05 


Enterococcus faecalis 


850 


E3M10000039GO7 


Enterococcus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3M10000039G10 


Enterococcus faecalis 


853 


E3M10000039H02 


Enterococcus faecalis 


854 


E3M10000039H07 


Enterococcus faecalis 


855 


E3M10000039H08 


Enterococcus faecalis 


856 


E3M10000039H10 


Enterococcus faecalis 


857 


E3M10000039H11 


Enterococcus faecalis 


| 858 


E3M10000040A03 


Enterococcus faecalis 


859 


E3M10000040A05 


Enterococcus faecalis 


860 


E3M10000040A07 


Enterococcus faecalis 


861 


E3M10000040A09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040A11 


Enterococcus faecalis 


864 


E3M10000040B01 


Enterococcus faecalis 


865 


E3M10000040B02 


Enterococcus faecalis 


! 866 


E3M10000040B05 


Enterococcus faecalis 


867 


E3M10000040B06 


Enterococcus faecalis 


868 


E3M10000040B08 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M10000040B10 


Enterococcus faecalis 


871 


E3M10000040B11 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecal is 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


E3M10000040C06 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3M10000040C08 


Enterococcus faecalis 


878 


E3M10000040C09 


Enterococcus faecalis 


879 


E3M10000040C10 


Enterococcus faecalis 


880 


E3M10000040C11 


Enterococcus faecalis 


881 


E3M10000040C12 


Enterococcus faecalis 


882 


E3M10000040D03 


Enterococcus faecalis 


883 


E3M10000040D04 


Enterococcus faecalis 


884 


E3M10000040D08 


Enterococcus faecalis 


885 


E3M10000040D12 


Enterococcus faecalis 


886 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10O0004OE1O 


Enterococcus faecalis 


888 


E3M10000040E11 


Enterococcus faecalis 



-314- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 

VIvllV UWUIv 


Organism 


889 

007 


E3M1 0000040E12 

1 * * 1 w i X vvVwv ivij 1I> 


Enterococcus faecalis 


890 


E3M10000040F01 


Enterococcus faecalis 


891 


E3M1 0000040F03 


Enter ococcus faecal is 


892 


E3M10000040F08 

XJ*^XrXX WWV ■ w A W 


Enterococcus faeccdis 


893 


E3M10000040F09 


Enterococcus faeccdis 


894 


E3M10000040F10 


Enterococcus faecalis 


895 


E3M10000040G01 


Enterococcus faeccdis 


896 


E3M1 0000040G02 

1 *■/ ATA X WWW TV\Jw4i 


Enterococcus faecalis 


897 


E3M1 0000040G04 

l»> ATX X W vUUTVNJ 


Enterococcus faecalis 


1 898 i 


E3M10000040G05 

1 fa? ATX A UuWv ivxlwfc/ 


Enterococcus faecalis 


899 


E3M 1 0000040G07 


Enterococcus faecalis 


900 


E3M1 00 00040 GO 8 


Enterococcus faecalis 




E3M1 00GG040G09 


Enterococcus faecalix 


on? 


F3M1 0000040G1 1 


fr.trf-0 rn /"/v* hi i c fnctcnl is 


905 


E3M1 0000040H02 

J -j -/AT A X W UUUTVi 


Enterococcus faecalis 


904 


F3M1 0000040H03 


Enhnrococcux faecalis 


90S 


F3MJ 0000040H04 


Errteracaccu? faecalis 


906 


K3M1 0000040H05 


Enterococcus fncc.nl is 


907 


E3M1 0000040H09 

1_>_J IVA 1 UUUUUWJ 1U7 


hZnterococcus faecalis 


908 


E3M 1 000004 1 A03 


Enterocnccus faecalis 

X_>f *XC<y L/wvvvuO lUCl/Uf III 


909 


E3M1 0000041 A05 

Id./ ATA 1UUUVU~1 Afc-Vf 


Enterococcus faecalis 


910 


E3M1 0000041 A08 

1 i./ ATA X I/UUVNTTIJIV/U 


Enterococcus faecalis 


911 


E3M10000041A09 


Enterococcus faecalis 


912 


E3M1 0000041 A 1 0 

1 ATI 1 W W\7 V/ • X A A V/ 


Enteracaccun faecalis 


913 


E3M1 0000041 A 1 1 


Enterncaccus faecalis 


914 


E3M1 0000041B02 

.1 > ATI 1 V VWVT^ 1 U\J£* 


Enterococcus faecalis 


915 

7IJ 


E3M10000041B03 

A^taf ATXX UuVVVTl AJ \J*J 


Enterococcus faecalis 


916 


E3M10000041B05 

A^/ ATXX W WW~ A 


Enterococcus faecalis 


917 


E3M10000041B06 


Enterococcus faecalis 


918 


E3M10000041B08 


Enterococcus faecalis 


919 


E3M1 0000041 B09 


Enterococcus faecalis 


920 


E3M10000041B10 


Enterococcus faecalis 


921 


E3 Ml 0000041 Bl 1 


Enterococcus faecalis 


922 


E3M1 000004 IB 1 2 


Enterococcus faecalis 


923 


E3M10000041C01 


Enterococcus faecalis 


924 


E3M10000041C07 

JL- 'w* X* X X V W W ¥ X V> V / 


Enterococcus faecalis 


925 


E3M10000041C08 


Enterococcus faecalis 


926 


E3M10000041C09 

Xv>/1f1 X 1/ WV V » X V-/ 


Enterococcus faecalis v 


927 


E3M10000041C10 

1 <- J XfX X v W W~ X X V/ 


Enterococcus faecalis 


928 


E3M10000041C11 


Enterococcus faecalis 


929 


E3M1 0000041 CI 2 


Enterococcus faecalis 


930 


E3M10000041D02 


Enterococcus faecalis 


931 


E3M10000041D03 


Enterococcus faecalis 


932 


E3M10000041D04 


Enterococcus faecalis 


933 


E3M10000041D05 


Enterococcus faeccdis 


934 


E3M10000041D06 


Enterococcus faecalis 


935 


E3M10000041D08 


Enterococcus faeccdis 


936 


E3M10000041D09 


Enterococcus faeccdis 


937 


E3M10000041D10 


Enterococcus faecalis 
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938 


E3M10000041D11 


Enterococcus faecalis 


939 


E3M10000041D12 


Enterococcus faecalis 


940 


E3M10000041E02 


Enterococcus faecalis 


941 


E3M10000041E03 


Enterococcus faecalis 


942 


E3M10000041E05 


Enterococcus faecalis 


943 


E3M10000041E07 


Enterococcus faecalis 


944 


E3M10000041E10 j 


Enterococcus faecalis 


945 


E3M10000041E11 


Enterococcus faecalis 


946 


E3M10000041F03 


Enterococcus faecalis 


947 


E3M10000041F05 


Enterococcus faecalis 


948 


E3M10000041F06 


Enterococcus faecalis 


949 


E3M10000041F07 


Enterococcus faecalis 


950 


E3M10000041F08 


Enterococcus faecalis i 


951 


E3M10000041F09 


Enterococcus faecalis 


952 


E3M10000041F10 


Enterococcus faecalis \ 


1 953 


E3M10000041F11 


Enterococcus faecalis 


954 


E3M10000041G02 


Enterococcus faecalis 


955 


E3M10000O41G03 


Enterococcus faecalis 


956 


E3M10000041G04 


Enterococcus faecalis 


957 


E3M10000041G06 


Enterococcus faecalis 


958 


E3M10000041G07 


Enterococcus faecalis 


959 


E3M10000041G08 


Enterococcus faecalis 


960 


E3M10000041G09 


Enterococcus faecalis 


961 


E3M10000041G10 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


E3M10000041H04 


Enterococcus faecalis 


964 


E3M10000041H05 


Enterococcus faecalis 


965 


E3M10000041H06 


Enterococcus faecalis 


966 


E3M10000041H07 


Enterococcus faecalis 


967 


E3M10000041H08 


Enterococcus faecalis 


968 


E3M10000041H09 


Enterococcus faecalis 


969 


E3M10000041H10 


Enterococcus faecalis 


970 


E3M10000041H11 


Enterococcus faecalis 


971 


E3M10000042A03 


Enterococcus faecalis 


972 


E3M10000042A08 


Enterococcus faecalis 


973 


E3M10000042A10 


Enterococcus faecalis 


974 


E3M10000042B01 


Enterococcus faecalis 


975 


E3M10000042B02 


Enterococcus faecalis 


976 


E3MI0000O42B04 


Enterococcus faecalis 


977 


E3M10000042B08 


Enterococcus faecalis 


978 


E3M10000042B09 


Enterococcus faecalis 


979 


E3M10000042B10 


Enterococcus faecalis 


980 


E3M10000042B11 


Enterococcus faecalis 


981 


E3M10000042C02 


Enterococcus faecalis 


982 


E3M10000042C03 


Enterococcus faecalis 


! 983 


E3M10000042C04 


Enterococcus faecalis 


984 


E3MI0000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 
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987 


E3M10000042D03 

*~**+S I'll V w \/ w w ■ i * m 0 \J mf 


Enter oco ecus faecal is 


988 


E3M10000042D06 


Enterococcus faecal is 


989 


E3M10000042D09 


Enter ococcus faecalis 


990 


E3M10000042D11 


Enter oco ecus faecalis 


991 


E3M10000042D12 


Enterococcus faecalis 


992 


E3M10000042E05 


Enter ococcus faecalis 


993 


E3M10000042E12 


Enterococcus faecalis 


994 


E3M10000042F11 


Enterococcus faecalis 


995 


E3M10000042G01 


Enterococcus faecalis 


996 


E3M1 0000042G05 


Enterococcus faecalis 


997 


E3M10000042G07 


Enterococcus faecalis 


998 


E3M10000042G08 


Enterococcus faecalis 


999 


E3M10000042G11 


Enterococcus faecalis 


1000 


E3M10000042G12 


Enterococcus faecalis 


1001 


E3M1 0000042H06 


Enterococcus faecalis 


1002 


E3M10000042H08 


Enterococcus faecalis 


1003 


E3M10000042H1 1 


Enterococcus faecalis 


1004 


E3M1 0000043 A02 


Enterococcus faecal is 


1005 


E3M1 0000043 A03 


Enterococcus faecalis 


1006 


E3M1 0000043 A05 


Enterococcus faecalis 


1007 


E3M1 0000043 A08 


Enterococcus faecalis 


1008 


E3M1 0000043 A09 


Enterococcus faecalis 


1009 


E3M10000043A10 


Enterococcus faecalis 


1010 


E3M10000043A11 


Enterococcus faecalis 


1011 


E3M10000043B01 


Enterococcus faecalis 


1012 


E3M10000043B02 


Enterococcus faecalis 


1013 


E3M10000043B03 


Enterococcus faecal is 


1014 


E3M10000043B06 


Enterococcus faecalis 


1015 


E3M10000043B08 


Enterococcus faecalis 


1016 


E3M10000043B09 


Enterococcus faecalis 


1017 


E3M10000043B10 


Enterococcus faecalis 


1018 


E3M10000043B11 


Enterococcus faecalis 


1019 


E3M10000043B12 


Enterococcus faecalis 


1020 


E3M10000043C01 


Enterococcus faecalis 


1021 


E3M10000043C08 


Enterococcus faecalis 


1022 


E3M10000043C09 


Enterococcus faecal is 


1023 


E3MI0000043D01 


Enterococcus faecalis 


1024 


E3M10000043D02 


Enterococcus faecalis 


1025 


E3M10000043D09 


Enterococcus faecalis 


1026 


E3M10000043D10 


Enterococcus faecalis 


1027 


E3M10000043D12 


Enterococcus faecalis 


1028 


E3M10000043E03 


Enterococcus faecalis 


1029 


E3M10000043E07 


Enterococcus faecalis 


1030 


E3M10000043E08 


Enterococcus faecalis 


1031 


E3M10000043E10 


Enterococcus faecalis 


1032 


E3M10000043E11 


Enterococcus faecalis 


1033 


E3M10000043F03 


Enterococcus faecalis 


1034 


E3M10000043F04 


Enterococcus faecalis 


1035 


E3M10000043F06 


Enterococcus faecalis 
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1036 


E3M10000043F08 


Enterococcus faecal is 


1037 


E3M10000043F10 


Enterococcus faecal is 


1038 


E3M10000043F12 


Enterococcus faecal is 


1039 


E3M10000043G03 


Enterococcus faecalis i 


1040 


E3M1OO00O43GO4 


Enterococcus faecal is 


1041 


E3M10O0O043GO5 


Enterococcus faecalis 


1042 


E3M10000O43GO7 


Enterococcus faecalis 


1043 


E3M10000043G08 


Enterococcus faecalis 


1044 


E3M10000G43G10 


Enterococcus faecalis 


1045 


E3M10000043G11 


Enterococcus faecalis 


1046 


E3M10000043G12 


Enterococcus faecalis 


1047 


E3M10000043H02 


Enterococcus faecalis 


1048 


E3M10000043H05 


Enterococcus faecalis 


1049 


E3M10000043H08 


Enterococcus faecalis 


1050 


E3M10000043H09 


Enterococcus faecalis 


1051 


E3M10000043H11 


Enterococcus faecalis 


1052 


E3M10000044C02 


Enterococcus faecalis 


1053 


E3M10000044E01 


Enterococcus faecalis 


1054 


K1M10000002F02 


Klebsiella pneumoniae 


1055 


K1M10000003C01 


Klebsiella pneumoniae 


1056 


K1M10000004F06 


Klebsiella pneumoniae 


1057 


K1M10000007F01 


Klebsiella pneumoniae 


| 1058 


K1M10000008C02 


Klebsiella pneumoniae 


1059 


K1M10000008CLO 


Klebsiella pneumoniae 


1060 


K1M10000008G10 


Klebsiella pneumoniae 


1061 


K1M10000009D04 


Klebsiella pneumoniae 


1062 


K1M10000013E04 


Klebsiella pneumoniae 


1063 


K1M10000013E06 


Klebsiella pneumoniae 


1064 


K1M10000019D06 


Klebsiella pneumoniae 


1065 I 


K1M10000020B02 


Klebsiella pneumoniae 


1066 


K1M10000021H06 


Klebsiella pneumoniae 


1067 


K1M10000022C10 


Klebsiella pneumoniae 


1068 


K1M10000023E09 


Klebsiella pneumoniae 


1069 ! 


K1M10000023E10 


Klebsiella pneumoniae 


1070 


K1M10000030C07 


Klebsiella pneumoniae 


1071 


K1M10000030E07 


Klebsiella pneumoniae 


1072 


K1M10000031B11 


Klebsiella pneumoniae 


1073 


K1M10000032E11 


Klebsiella pneumoniae 


1074 


K1M10000033B02 


Klebsiella pneumoniae 


1075 


K1M10000033E01 


Klebsiella pneumoniae 


1076 


K1M10000036G08 


Klebsiella pneumoniae 


1077 


K1M10000037D10 


Klebsiella pneumoniae 


1078 


K1M10000038H09 


Klebsiella pneumoniae 


1079 


K1M10000039H03 


Klebsiella pneumoniae 


1080 


K1M10000043C01 


Klebsiella pneumoniae 


1081 


K1M10000043D05 


Klebsiella pneumoniae 


1082 


K1M10000043H10 


Klebsiella pneumoniae 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 
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1085 


K1M10000044E05 

XV A IT A A V W I A>V«/ 


Klebsiella Dneumoniae 

iiiwtvuiWMi Mr ******** v/**t*w 


1086 


K1M10000044G05 


Klebsiella Dneumoniae 


1087 


K1M10000045A07 


Klebsiella. Dneumoniae 


1088 


K1M10000045D10 


Klebsiella pneumoniae 


1089 


K1M10000003D03 

1\11>1 AW WW — ' A^ V mJ 


Klebsiella oneumoniae 


1090 


K1M10000010C02 

A\1AU E. w W WW & VwVA 


Klebsiella Dneumoniae 


1091 


K1M10000021H10 

A*. A ATA A WV W.*« lillw 


Klebsiella oneumoniae 


1092 


P1M10000008C06 


Pseudomonas os.ni oinosa 


1093 


P1M1G000008G04 


pKfmdomnn/iv n&mi trinnsn 

A HaimSlfHSftLia Uw U^(/M^JU 


1094 


PI M 1 00000 10C03 

A A AVA A vwuvv A W/wJ 


Pvcntdnmnnnv nenru&in/wn 

A iJCtfCiA/f/il/rfCM 1MS4 IA£trlLAjl4 


1095 


P1M10000014H10 

A 1 AVA 1 V/W/V/U 1 tH A V 


Pvoiifinmnnfin no ni oinr\ v/i 


1096 


P1M1000G015C06 

A A LVlJVUUW 1 J^/W 


i jtzuiuui/iu/icij etc-/ u^iNiuu 


1097 


P 1 M 1 00000 1 sroQ 

A A AVA 1 \J\J\J\J\J A Jvv/ 


Pccrtid/imnn/iv nomciiTiri c/7 
I otZUfAUfftUrlLlo UK/ lAglfHJot* 


1098 


PI M 1 OOOflO 1 fifYM 

A A AVA. 1 VUVVU A UVVt 


1 ocUUUlfiL/Ilido tnfr ligl/HMH 


1099 


PI Ml 00000 1 8B01 

A A IVA A \J\J\J\J\J A OiJU 1 


Pxpii/ininnnfyv /i&n t oi n/ic/7 


1100 


PI Ml 000001 8C01 

A a A»A A UVuVU A Ov^v A 


PvpiifJnmnTinv /j&ni{rinn?/i 

A ■>CtfUl/l/il//(Uij UC/ Hr|(il/dU 


1 101 

A IV1 


PlMinOOOftl RF01 

A A IVA A UUUUU A OA_As A 




1102 


P 1 Ml 00000 18G01 

A A AVA A UWUU lOVJUl 


PvoiiflnTTmnnit fwnkoinfvsn 


1103 


P1M10000019F01 


P?t>ijf)nmrtYin? /jprtloinnKn 


1104 


P 1 M 1 000002 1 G03 

AT A AVA A UUUvva A vJ «J 


P vpiifin m n rtn ? noruoirmvn 

1 J t> Wul///» C// (UJ C*C# HJ£f nuiu 


1105 


PI Ml 000002 1G05 

A llTlll/UvuVJAlViUJ 


Pvpudnmnnn*! fiamoitMVtfi 

I JC-ULiL/lflL/f (UJ UW */ tOO U 


1106 


P 1 M 1 0000022D09 


Pvotidnmnn/iv n^rticnttfy^n 

A O C. ULiXJ III L/f UAJ CiCf UjylrllttJLd 


1107 


P1M10000024D06 


Pseudomonas aeruginosa 


1108 


P 1 M 1 0000024F06 

A A i-VA A V/WVV^TiiV/U 


P <?cn]fl run nnn'i fitmioivmsn 


1109 


P 1 M 1 0000024H03 

A A ±TA 1 WW\S£> ~ A 1 V«/ 


Pseu/iomonas neru pina sa 


1110 


P1M10000025A06 

A A ATA A WW U£ia/iLvv 


Pseudomonas npjTi&iYin^a 


1111 


P 1 M 1 0000025G07 


PscrMflnTYinYinv hptii oinn 

A u&MAAls'ftisrilAo CitJ/ LdglrtwoLt 


1112 


P1M10000025H07 

A A ATA A WWI/^mSA *v / 


Pseitdfimonas aeru&innva 


i 1113 

LIU 


P1M10000026E06 


PvtnirlnTnnvinv /lorucnnrksti 


1114 


P 1 M 1 0000026F04 

A A IVA A WUvUauI \/*T 


P^cnjfifimnvtnx nprti crirt n 

A OtZlAlALrlfllsftlAJ UtSf Mg»/*t/<3C4 


1115 


P 1 Ml 0000026G09 

AT A AVA A UUWUaUUU/ 


Pvcnifinmnnnv n^rnoinn^n 

i JCltUl/f /f tflSf MK</((/iJC4 


1116 


P1M10000026H02 

A A ATA A W*# UV*V1 IVib 


Pveudomfittajt aeni&itiosa 

A ilvHUv/rfl/fHiU U&# MClffl/JU 


1117 


PI Ml 0000026H05 

A A XT A 1 1/ WUU^UX 1 V J 


P?0it/1fimnvinQ n£> t~i 1 trin/t r/7 

A JCIU<l//#lC///Ui} UC/ UEi/((/jU 


1118 


PI Ml 0000027 A06 


A O ULakJ i f i Kyi k L4*J Uw M£*/»l/t>fc» 


1119 


P1M10000027B02 1 

A A ATA A W w WArt r W4i 


PseudoniGnas aeru&inosa 


1120 


P1M10000027G05 

A A ATA A W WVA* * 


Pseudomonas aeruoinosa 


1121 


P1M10000028A08 


Pseudomonas aeruginosa 


1122 


P1M10000028B01 


Pseudomonas aeruginosa 


1123 


P1M10000028E02 


Pseudomonas aeruginosa 


1124 


P1M10000029A09 


Pseudomonas aeruginosa 


1125 


P1M10000029G03 


Pseudomonas aeruginosa 


1126 


P1M10000029H05 


Pseudomonas aeruginosa 


1127 


P1M10000032F04 


Pseudomonas aeruginosa 


1128 


P1M10000033A02 


Pseudomonas aeruginosa 


1129 


P1M10000033B08 


Pseudomonas aeruginosa 


1130 


P1M10000033E03 


Pseudomonas aeruginosa 


1131 


P1M10000033F01 


Pseudomonas aeruginosa 


1132 


P1M10000033G08 


Pseudomonas aeruginosa 


1133 


P1M10000035A06 


Pseudomonas aeruginosa 
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1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Pseudomonas aeruginosa 


1136 


P1M10000038B08 


Pseudomonas aeruginosa 


1137 


P1M10000038C03 


Pseudomonas aeruginosa 


1138 


P1M10000038C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


P1M10000038G02 


Pseudomonas aeruginosa 


1141 


P1M10000039G05 


Pseudomonas aeruginosa 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P1M10000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M10000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M10000040H03 


Pseudomonas aeruginosa ] 


1149 


P1M10000041A12 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041FOI 


Pseudomonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 


1154 


P1M10000042E08 


Pseudomonas aeruginosa 


1155 


P1M10000043A03 


Pseudomonas aeruginosa 


1156 


P1M10000043D06 


Pseudomonas aeruginosa 


1157 


P1M10000044F07 


Pseudomonas aeruginosa 


1158 


P1M10000046B03 


Pseudomonas aeruginosa 


1159 


P1M10000046C07 


Pseudomonas aeruginosa 


1160 


P1M10000046C08 


Pseudomonas aeruginosa 


1161 


P1M10000046C09 


Pseudomonas aeruginosa 


1162 


P1M10000046G11 


Pseudomonas aeruginosa 


1163 


P1M10000047B04 


Pseudomonas aeruginosa 


1164 


P1M10000047E11 


Pseudomonas aeruginosa 


1165 


P1M10000047F07 


Pseudomonas aeruginosa 


1166 


P1M10000047G10 


Pseudomonas aeruginosa 


1167 


P1M10000048A03 


Pseudomonas aeruginosa 


1168 


P1M10000049E08 


Pseudomonas aeruginosa 


1169 


P1M10000049G10 


Pseudomonas aeruginosa 


1170 


P1M10000050G11 


Pseudomonas aeruginosa 


1171 


P1M10000051D11 


Pseudomonas aeruginosa 


1172 


P1M10000051F01 


Pseudomonas aeruginosa 


1173 


P1M10000052C03 


Pseudomonas aeruginosa 


1174 


P1M10000052C12 


Pseudomonas aeruginosa 


1175 


P1M10000052E04 


Pseudomonas aeruginosa 


1176 


P1M10000053B12 


Pseudomonas aeruginosa 


1177 


P1M10000053C02 


Pseudomonas aeruginosa 


1178 


P1M10000053E07 


Pseudomonas aeruginosa 


1179 


P1M10000053F08 


Pseudomonas aeruginosa 


1180 


P1M10000055A11 


Pseudomonas aeruginosa 


1181 


P1M10000055C08 


Pseudomonas aeruginosa 


1182 


P1M10000055E05 


Pseudomonas aeruginosa 
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1183 


P1M1 0000056C07 


Pseudomonas ciptm vinnsa 


1184 


P1M10000056F05 


Pseudomonas aeruginosa 


1185 


P1M10000056F06 


Pseudomonas aeruginosa 


1186 


P1M10000056G01 


Pseudomonas aeruginosa 


1187 


P1M10000058B07 


Pseudomonas aeruginosa 


1188 


P1M10000059B04 


Pseudomonas aeruginosa 


1189 


P1M10000059B10 


Pseudomonas aeruginosa 


1190 


P1M10000059B11 


Pseudomonas aeruginosa 


1191 


P1M10000059D11 


Pseudomonas aeruginosa 


1192 


P1M10000059H08 


P^fnidnmonns npmiGvnnsfi 

A OOX#tXt///*l//fMiJ MG# UgtffiSQLi 


1193 


PI Ml 0000059H09 

X 11T11VVUVVJ7HU7 


P^PiidnTnnnrLn npni crinn^n 

X JCJIUW//*1//JUiJ Lit?* Hjf/HAJU 


1 1Q4 


PI Ml 0000060F03 


X oCUUU/ftUfUMJ Utt* Ugl/H/oM 


1 1QS 

1 17J 


pi mi oononfiflfrn? 


Pv0ttdfimnttnv rtpmoimn^fi 


1 \Q6 

1 17U 


PI Ml OOOOOfiOHOd 
x i iyx i WW wviurt 


Pep-ttrlnma nrt<? rttm i crin nvn 
x AtSUUWnVfiUu uw UgiiKJo*- 1 


1197 


P1M1000006 1B04 


PsefiidntnnnrLs fieruoin/isfi 


1198 


PI Ml 000006 1F04 


Pspttdnmcin/is npvii oinn c/7 


1 199 


PI Ml 000006 IF04 


PriTitHnmritinv /twwotw/iwt 


1200 


P 1 M 1 0000062A 1 2 


Ps0iidnninttns ncrmi erin nvn 

X uC((UU//(l/fiUiJ UC-f MgtffUiJiU 


1901 

lAJ\J 1 


P 1 M 1 0000062O03 


P^ffiidrnnfin/fv ftcmicrinnvfi 
x •> C UC4 Uff fLff luo UtZr If ttjo 14 


1202 


P1M1 0000062C04 


Pseiidnmnnns npruointisfi 


1203 


PI Ml 0000062C07 


Pvenifievmonns ri/>rtio7nns/7 

J dCUUl/// lL/r«LU UCf U^I/IUjH 


1204 


P1M10000062C12 


Pseudomonas aeruginosa 


1205 


P1M10000062D07 


Pseudomonas aeruginosa 




p i mi oooootf?nox 


X otSWMUffkfJftUj LiCf Uglf lUotd 


1207 


P 1 Ml 0000062E08 

X X 1*X 1 WuUl/w*>JL»v O 


Pspiidantonns npruoinnsn 

i dCHUV»IW(U) UCi (I/O 14 


1208 


P1M10000067F06 

X llTllvvvvwVtiil W 


Pseudomonas aeruginosa 


1209 


P1M10000062G1 1 

L llfilvUUwvvAV I 1 


Pspiidamonns npnioinnsn 


1210 


P1M10000062H01 

X i iy± 1 \J\/\J \J\J\J£*A X\/ X 


Pspudomonas aerucinova 


1211 


P1M10000062H04 

x llTllvvUUvUAilirt 


Pvcfiifinmnnnv nemicritirivn 


1212 


P1M10000063F02 

X IJTlXl/VUUVUa/l \JAm 


Pseudnmnn/is fieniifinf\.sn 


1211 


P 1 M 1 0000063 G02 

X llVlXi/uUWUJVIVX 


PvtnidninnnfiQ rtomcxivirivrt 


1214 


P1M10000063H02 

X J. XvX X \J\J\t\J\J\J A 


Pspudnmon/is npntoivi n c/7 


1215 


P 1M 1 0000064A 1 0 


PseudnninnjTs ctpnioiviristi 


1216 


P1M10000064C02 

X 11*1 L VvU vvUTvU^ 


Pspiidnmnn/Ts rtfrucriyinvn 


1217 


P1M10000064C03 

A 11»1 IUuMUVvTVU J 


Pseudomonas aeruoinnsa 


1218 


P1M10000064D03 


Pseudomonas aeruginosa 


1219 


P1M10000064E05 


Pseudomonas aeruginosa 


1220 


P1M10000064GL2 


Pseudomonas aeruginosa 


1221 


P1M10000064H07 


Pseudomonas aeruginosa 


1222 


P1M10000065A04 


Pseudomonas aeruginosa 


1223 


P1M10000065B07 


Pseudomonas aeruginosa 


1224 


P1M10000065C03 


Pseudomonas aeruginosa 


1225 


P1M10000065C05 


Pseudomonas aeruginosa 


1226 


P1M10000065D06 


Pseudomonas aeruginosa 


1227 


P1M10000065F01 


Pseudomonas aeruginosa 


1228 


PIM10000065G06 


Pseudomonas aeruginosa 


L229 


P1M10000065H07 


Pseudomonas aeruginosa 


1230 


P1M10000066AIO 


Pseudomonas aeruginosa 


1231 


P1M10000066A11 


Pseudomonas aeruginosa 
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1232 


P1M10000066F04 


Pseudomonas aeruginosa 


1233 


P1M10000067A05 


Pseudomonas aeruginosa 


1234 


P1M10000067A06 


Pseudomonas aeruginosa 


1235 


P1M10000067A08 


Pseudomonas aeruginosa 


1236 


P1M10000067C04 


Pseudomonas aeruginosa 


1237 


P1M10000067C06 


Pseudomonas aeruginosa 


1238 


P1M10000067D05 


Pseudomonas aeruginosa 


1239 


P1M10000067F05 


Pseudomonas aeruginosa 


1240 


P1M10000067G05 


Pseudomonas aeruginosa 


1241 


P1M10000068A09 


Pseudomonas aeruginosa 


1242 


P1M10000068D04 


Pseudomonas aeruginosa 


1243 


P1M10000068F04 


Pseudomonas aeruginosa 


1244 


P1M10000068F08 


Pseudomonas aeruginosa 


1245 


P1M10000068G01 


Pseudomonas aeruginosa 


1246 


P1M10000068H05 


Pseudomonas aeruginosa 


1247 


P1M10000069D09 


Pseudomonas aeruginosa 


1248 


P1M10000069G06 


Pseudomonas aeruginosa 


1249 


P1M10000069H02 


Pseudomonas aeruginosa 


1250 


P1M10000070A05 


Pseudomonas aeruginosa 


1251 


P1M10000070BIO 


Pseudomonas aeruginosa 


1252 


P1M10000070C06 


Pseudomonas aeruginosa 


1253 


P1M10000070D08 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P1M10000070H06 


Pseudomonas aeruginosa 


1258 


P1M10000071A03 


Pseudomonas aeruginosa 


1259 


P1M10000071C01 


Pseudomonas aeruginosa 


1260 


P1M10000071E04 


Pseudomonas aeruginosa 


1261 


P1M10000071F01 


Pseudomonas aeruginosa 


1262 


P1M10000073A06 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 


Pseudomonas aeruginosa 


1264 


P1M10000073D04 


Pseudomonas aeruginosa 


1265 


P1M10000073D09 


Pseudomonas aeruginosa 


1266 


P1M10000073G03 


Pseudomonas aeruginosa 


1267 


P1M10000074B01 


Pseudomonas aeruginosa 


1268 


P1M10000074B04 


Pseudomonas aeruginosa \ 


1269 


PIM10000074E04 


Pseudomonas aeruginosa 


1270 


P1M10000074E09 j 


Pseudomonas aeruginosa 


1271 


P1M10000074F10 


Pseudomonas aeruginosa 


1272 


P1M10000074G12 


Pseudomonas aeruginosa 


1273 


PIM100O0O75AO4 


Pseudomonas aeruginosa 


1274 


P1M10000075B03 


Pseudomonas aeruginosa 


1275 


P1M10000075F02 


Pseudomonas aeruginosa 


1276 


P1M10000075G05 


Pseudomonas aeruginosa 


1277 


P1M10000076D05 


Pseudomonas aeruginosa 


1278 


P1M10000O76D1O 


Pseudomonas aeruginosa 


1279 


P1M10000077A08 


Pseudomonas aeruginosa 


1280 


P1M10000077C08 


Pseudomonas aeruginosa 
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1281 


PIM10000077E04 


Pseudomonas aeruginosa 


1282 


P1M10000077H05 


Pseudomonas aeruginosa 


1283 


P1M10000079A10 


Pseudomonas aeruginosa 


1284 


P1M10000079B10 


Pseudomonas aeruginosa 


1285 


P1M10000079C10 


Pseudomonas aeruginosa 


1286 


P1M10000079D01 


Pseudomonas aeruginosa 


1287 


P1M10000079D10 


Pseudomonas aeruginosa 


1288 


P1M10000079F06 


Pseudomonas aeruginosa 


1289 


P1M10000080B01 


Pseudomonas aeruginosa 


1290 


P1M10000080B06 


Pseudomonas aeruginosa 


1291 


P1M10000080C01 


Pseudomonas aeruginosa 


1292 


P1M10000080C06 


Pseudomonas aeruginosa 


- 1293 


P1M10000080E04 


Pseudomonas aeruginosa 


1294 


P1M10000081D12 


Pseudomonas aeruginosa 


1295 


P1M10000081G05 


Pseudomonas aeruginosa 


1296 


P1M10000081H05 


Pseudomonas aeruginosa 


1297 


P1M10000082A05 


Pseudomonas aeruginosa 


1298 


P1M10000082B04 


Pseudomonas aeruginosa 


1299 


PIM10000082C05 


Pseudomonas aeruginosa 


1300 


P1M10000082D05 


Pseudomonas aeruginosa 


1301 


P1M10000082E05 


Pseudomonas aeruginosa 


1302 


P1M10000083A11 


Pseudomonas aeruginosa 


1303 


P1M10000083B01 


Pseudomonas aeruginosa 


1304 


P1M10000083B12 


Pseudomonas aeruginosa 


1305 


P1M10000083C11 


Pseudomonas aeruginosa 


1306 


P1M10000083C12 


Pseudomonas aeruginosa 


1307 


P1M10000084A04 


Pseudomonas aeruginosa 


1308 


P1M10000084D03 


Pseudomonas aeruginosa 


1309 


P1M10000084E04 


Pseudomonas aeruginosa 


1310 


P1M10000084E11 


Pseudomonas aeruginosa 


1311 


P1M10000084F08 


Pseudomonas aeruginosa 


1312 


P1M10000085D06 


Pseudomonas aeruginosa 


1313 


P1M10000086A02 


Pseudomonas aeruginosa 


1314 


P1M10000086B01 


Pseudomonas aeruginosa 


1315 


P1M10000086D02 


Pseudomonas aeruginosa 


1316 


P1M10000086E05 


Pseudomonas aeruginosa 


1317 


P1M10000087A11 


Pseudomonas aeruginosa 


1318 


P1M10000087C09 


Pseudomonas aeruginosa 


1319 


P1M10000087E04 


Pseudomonas aeruginosa 


1320 


P1M10000087F04 


Pseudomonas aeruginosa 


1321 


P1M10000087F09 


Pseudomonas aeruginosa 


1322 


P1M1O00OO88AO7 


Pseudomonas aeruginosa 


. 1323 


P1M10000088D06 


Pseudomonas aeruginosa 


. 1324 


P1M10000089C08 


Pseudomonas aeruginosa 


1325 


P1M10000089D11 


Pseudomonas aeruginosa 


1326 


P1M10000089G08 


Pseudomonas aeruginosa 


1327 


P1M10000090B11 


Pseudomonas aeruginosa 


1328 


P1M10000090F06 


Pseudomonas aeruginosa 


1329 


P1M10000090F08 


Pseudomonas aeruginosa 
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1330 


P1M10000091D02 


Pseudomonas aeruginosa 


1331 


P1M10000091E09 


Pseudomonas aeruginosa 


1332 


P1M10000091G10 


Pseudomonas aeruginosa 


1333 


P1M10000092B02 


Pseudomonas aeruginosa 


1334 


P1M10000092B10 


Pseudomonas aeruginosa 


1335 


P1M10000092D09 


Pseudomonas aeruginosa 


1336 


P1M10000092E02 


Pseudomonas aeruginosa 


1337 


P1M10000092F05 


Pseudomonas aeruginosa 


1338 


P1M10000093A03 


Pseudomonas aeruginosa 


1339 


P1M10000093B09 


Pseudomonas aeruginosa 


1340 


P1M10000093C08 


Pseudomonas aeruginosa 


1341 


P1M10000093E09 


Pseudomonas aeruginosa 


1342 


P1M10000093F03 


Pseudomonas aeruginosa 


1343 


P1M10000093H07 


Pseudomonas aeruginosa 


1344 


P1M10000094F04 


Pseudomonas aeruginosa 


1345 


P1M10000094H03 


Pseudomonas aeruginosa 


1346 


P1M10000095C01 


Pseudomonas aeruginosa 


1347 


P1M10000095C09 


Pseudomonas aeruginosa 


1348 


P1M10000095E04 


Pseudomonas aeruginosa 


1349 


P1M10000095G04 


Pseudomonas aeruginosa 


1350 


P1M10000096E04 


Pseudomonas aeruginosa 


1351 


P1M10000096E12 


Pseudomonas aeruginosa 


1352 


ID2 


Pseudomonas aeruginosa 


1353 


4.1 


Pseudomonas aeruginosa 


1354 


S1M10000001A05 


Staphylococcus aureus 


1355 


S1M10000001A08 


Staphylococcus aureus 


1356 


S1M10000001A09 


Staphylococcus aureus 


1357 


S1M10000001A10 


Staphylococcus aureus 


1358 


S1M10000001C06 


Staphylococcus aureus 


1359 


S1M10000001D01 


Staphylococcus aureus 


1360 


S1M10000001D02 


Staphylococcus aureus 


1361 


S1M10000001D06 


Staphylococcus aureus 


1362 


S1MI0000001D07 


Staphylococcus aureus 


| 1363 


S1M10000001E02 


Staphylococcus aureus 


1364 


S1M10000001E04 


Staphylococcus aureus 


1365 


S1M10000001E05 


Staphylococcus aureus 


1366 


S1M10000001E09 


Staphylococcus aureus 


1367 


SIM10000001E10 


Staphylococcus aureus 


1368 


S1M10000001E11 


Staphylococcus aureus 


1369 


S1M10000001F02 


Staphylococcus aureus 


1370 


S1M10000001F04 


Staphylococcus aureus 


1371 


S1M10000001F08 


Staphylococcus aureus 


1372 


S1M10000001F09 


Staphylococcus aureus 


1373 


S1M10000001F10 


Staphylococcus aureus 


1374 


S1M10000001F11 


Staphylococcus aureus 


1375 


S1M10000001G01 


Staphylococcus aureus ! 


1376 


S1M10000001G07 


Staphylococcus aureus 


1377 


SIM1000OOO1GO8 


Staphylococcus aureus 


1378 


S1M10000001G10 


Staphylococcus aureus 
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1379 


S1M10000002A02 


Staphylococcus aureus 


1380 


S1M10000002A09 


Staphylococcus aureus 


1381 


S1M10000002A10 


Staphylococcus aureus 


| 1382 


S1M10000002A12 


Staphylococcus aureus 


1383 


S1M10000002B01 


Staphylococcus aureus 


1384 


S1M10000002B03 


Staphylococcus aureus 


1385 


S1M10000002B04 


Staphylococcus aureus 


1386 


S1M10000002B05 


Staphylococcus aureus 


1387 


S1M10000002B06 


Staphylococcus aureus 


1388 


S1M10000002B07 


Staphylococcus aureus 


1389 


S1M10000002B09 


Staphylococcus aureus 


1390 


S1M10000002B11 [ 


Staphylococcus aureus 


1391 


S1M10000002C02 


Staphylococcus aureus 


1392 


S1M10000002C09 


Staphylococcus aureus 


| 1393 


S1M10000002C10 


Staphylococcus aureus 


1394 


S1M10000002C11 


Staphylococcus aureus 


1395 


S1M10000002C12 


Staphylococcus aureus 


1396 


S1M10000002D01 


Staphylococcus aureus 


1397 


S1M10000002D02 


Staphylococcus aureus 


1398 


S1M10000002D03 


Staphylococcus aureus 


1399 


S1M10000002D05 


Staphylococcus aureus 


1400 


S1M10000002D07 


Staphylococcus aureus 


1401 


S1M10000002D08 


Staphylococcus aureus 


1402 


S1M10000002D10 


Staphylococcus aureus 


] 1403 


S1M10000002D12 


Staphylococcus aureus 


1404 


S1M10000002E01 


Staphylococcus aureus 


| 1405 


S1M10000002E02 


Staphylococcus aureus 


j 1406 


S1M10000002E07 


Staphylococcus aureus 


1407 


S1M10000002E09 


Staphylococcus aureus 


1408 


S1M10000002E11 


Staphylococcus aureus 


1409 


S1M10000002E12 


Staphylococcus aureus 


1410 


S1M10000002F01 


Staphylococcus aureus 


1411 


S1M10000002F02 


Staphylococcus aureus 


1412 


S1M10000002F04 


Staphylococcus aureus 


1413 


S1M10000002F09 


Staphylococcus aureus 


1414 


S1M10000002F12 


Staphylococcus aureus 


1415 


S1M10000002GOI 


Staphylococcus aureus 


1416 


S1M10000002G03 


Staphylococcus aureus 


1417 


S1M10000002G05 


Staphylococcus aureus 


1418 


S1M10000002G06 


Staphylococcus aureus 


1419 


S1M10000002G07 


Staphylococcus aureus 


1420 


S1M10000002G08 


Staphylococcus aureus 


1421 


S1M10000002G09 


Staphylococcus aureus 


1422 


S1M10000002G10 


Staphylococcus aureus 


1423 


S1M10000002G11 


Staphylococcus aureus 


1424 


S1M10000002G12 


Staphylococcus aureus 


1425 


S1M1 0000003 A01 


Staphylococcus aureus 


1426 


S1M10000003A02 


Staphylococcus aureus 


1427 


S1M10000003A03 


Staphylococcus aureus 
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1428 


S1M10000003A04 


Staphylococcus aureus 


1429 


S1M10000003A06 


Staphylococcus aureus 


1430 


S1M10000003A07 


Staphylococcus aureus 


1431 


S1M10000003A08 


Staphylococcus aureus 


j 1432 


S1M10000003A10 


Staphylococcus aureus 


1433 


S1M10000003A11 


Staphylococcus aureus 


1434 


S1M10000003B06 


Staphylococcus aureus 


1435 


S1M10000003B08 


Staphylococcus aureus 


1436 


S1M10000003B09 


Staphylococcus aureus 


1437 


S1M10000003B12 


Staphylococcus aureus 


1438 


S1M10000003C06 


Staphylococcus aureus 


1439 


S1M10000003C07 


Staphylococcus aureus 


1440 


S1M10000003C10 


Staphylococcus aureus 


1441 


S1M10000003C12 


Staphylococcus aureus 


1442 


S1M10000003D05 


Staphylococcus aureus 


1443 


S1M10000003D06 


Staphylococcus aureus 


1444 


S1M10000003D08 


Staphylococcus aureus 


1445 


S1M10000003D10 


Staphylococcus aureus 


1446 


S1M10000003E07 


Staphylococcus aureus 


1447 


S1M10000003E09 


Staphylococcus aureus 


1448 


S1M10000003E10 


Staphylococcus aureus 


1449 


S1M10000003E11 


Staphylococcus aureus 


1450 


S1M10000003F02 


Staphylococcus aureus 


1451 


S1M10000003F05 


Staphylococcus aureus 


1452 


S1M10000003F06 


Staphylococcus aureus 


1453 


S1M10000003F07 


Staphylococcus aureus 


1454 


S1M10000003F08 


Staphylococcus aureus 


1455 


S1M10000003F12 


Staphylococcus aureus 


1456 


S1M10000003G03 


Staphylococcus aureus 


1457 


S1M10000003G04 


Staphylococcus aureus 


1458 


S1M10000003G08 


Staphylococcus aureus 


1459 


S1M10000003G10 


Staphylococcus aureus 


1460 


S1M10000004A04 


Staphylococcus aureus 


1461 


S1M10000004A06 


Staphylococcus aureus 


1462 


S1M10000004A07 


Staphylococcus aureus 


1463 


S1M10000004A11 


Staphylococcus aureus 


1464 


S1M10000004A12 


Staphylococcus aureus 


1465 


S1M10000004B03 


Staphylococcus aureus 


1466 


S1M10000004B04 


Staphylococcus aureus 


1467 


S1M10000004B06 


Staphylococcus aureus 


1468 


S1M10000004B08 


Staphylococcus aureus 


1469 


S1M10000004B09 


Staphylococcus aureus 


1470 


S1M10000004B11 


Staphylococcus aureus 


1471 


S1M10000004C01 


Staphylococcus aureus 


1472 


alM10UUUUU4U02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M10000004C06 


Staphylococcus aureus 


1475 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Staphylococcus aureus 
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1477 


S1M10000004C09 


Staphylococcus aureus 


1478 


S1M10000004C10 


Staphylococcus aureus 


1479 


S1M10000004C12 


Staphylococcus aureus 


1480 


S1M10000004DOI 


Staphylococcus aureus 


1481 


S1M10000004D03 


Staphylococcus aureus 


1482 


S1M10000004D04 


Staphylococcus aureus 


1483 


S1M10000004D06 


Staphylococcus aureus 


1484 


S1M10000004D07 


Staphylococcus aureus 


1485 


S1M10000004D08 


Staphylococcus aureus 


1486 


S1M10000004D10 


Staphylococcus aureus 


1487 


S1M10000004D12 


Staphylococcus aureus 


1488 


S1M10000004E03 


Staphylococcus aureus 


1489 


S1M10000004E04 


Staphylococcus aureus 


1490 


S1M10000004E06 


Staphylococcus aureus 


1491 


SLM10000004E07 


Staphylococcus aureus 


1492 


S1M10000004E11 


Staphylococcus aureus 


1493 


S1M10000004E12 


Staphylococcus aureus 


1494 


SIM10000004F01 


Staphylococcus aureus 


1495 


SIM10000004F02 


Staphylococcus aureus 


1496 


S1M10000004F06 


Staphylococcus aureus 


1497 


S1M10000004F07 


Staphylococcus aureus 


1498 


S1M10000004F08 


Staphylococcus aureus 


1499 


S1M10000004F09 


Staphylococcus aureus 


1500 


S1M10000004F12 


Staphylococcus aureus \ 


1501 


S1M10000004G01 


Staphylococcus aureus 


1502 


S1M10000004G02 


Staphylococcus aureus 


1503 


S1M10000004GO3 


Staphylococcus aureus 


1504 


S1M10000004G05 


Staphylococcus aureus 


1505 


S1M10000004G06 


Staphylococcus aureus 


1506 


S1M10000004G07 


Staphylococcus aureus 


1507 


S1M10000004G09 


Staphylococcus aureus 


1508 


S1M10000004G12 


Staphylococcus aureus 


1509 


S1M10000005A01 


Staphylococcus aureus 


1510 


S1M10000005A03 


Staphylococcus aureus 


1511 


S1M10000005A05 


Staphylococcus aureus 


1512 


S1M10000005A06 


Staphylococcus aureus 


1513 


S1M10000005A07 


Staphylococcus aureus 


1514 


S1M10000005A08 


Staphylococcus aureus 


1515 


S1M10000005A09 


Staphylococcus aureus 


1516 


S1M10000005A10 


Staphylococcus aureus 


1517 


S1M10000005A11 


Staphylococcus aureus 


1518 


S1M10000005B02 


Staphylococcus aureus 


1519 


S1M10000005B04 


Staphylococcus aureus 


1520 


S1M10000005B07 


Staphylococcus aureus 


1521 


S1M10000005B08 


Staphylococcus aureus 


1522 


S1M10000005B09 


Staphylococcus aureus 


1523 


S1M10000005B12 


Staphylococcus aureus 


1524 


S1M10000005C01 


Staphylococcus aureus 


1525 


S1M10000005C05 


Staphylococcus aureus 
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1526 


S1M10000005C06 


Staphylococcus aureus 


1527 


S1M10000005C09 


Staphylococcus aureus 


1528 


S1M10000005C11 


Staphylococcus aureus 


L529 


S1M10000005D01 


Staphylococcus aureus 


1530 


S1M10000005D02 


Staphylococcus aureus 


1531 


S1M10000005D03 


Staphylococcus aureus 


1532 


S1M10000005D04 


Staphylococcus aureus 


1533 


S1M10000005D05 


Staphylococcus aureus 


1534 


S1M10000005D06 


Staphylococcus aureus 


1535 


S1M10000005D07 


Staphylococcus aureus 


1536 


S1M10000005D08 


Staphylococcus aureus 


1537 


S1M10000005D09 


Staphylococcus aureus 


1538 


S1M1OOO0O05D11 


Staphylococcus aureus 


1539 


S1M10000005D12 


Staphylococcus aureus 


1540 


S1M10000005E01 


Staphylococcus aureus 


1541 


S1M10000005E02 


Staphylococcus aureus 


1542 


S1M10000005E05 


Staphylococcus aureus 


1543 


S1M10000005E06 


Staphylococcus aureus 


1544 


S1M10000005E07 


Staphylococcus aureus 


1545 


S1M10000005E08 


Staphylococcus aureus 


1546 


S1M10000005E10 


Staphylococcus aureus 


1547 


S1M10000005E11 


Staphylococcus aureus 


1548 


S1M10000005E12 


Staphylococcus aureus 


1549 


SIM10000005F02 


Staphylococcus aureus 


1550 


S1M10000005F03 


Staphylococcus aureus 


1551 


S1M10000005F04 


Staphylococcus aureus 


1552 


SLM10000006A03 


Staphylococcus aureus 


1553 


S1M10000006A04 


Staphylococcus aureus 


1554 


S1M10000006A05 


Staphylococcus aureus 


1555 


S1M10000006A07 


Staphylococcus aureus 


1556 


S1M10000006A08 


Staphylococcus aureus 


1557 


S1M10000006A10 


Staphylococcus aureus 


1558 


S1M10000006A12 


Staphylococcus aureus 


1559 


S1M10000006B02 


Staphylococcus aureus 


1560 


S1M10000006B03 


Staphylococcus aureus 


1561 


S1M10000006B04 


Staphylococcus aureus 


1562 


S1M10000006B07 


Staphylococcus aureus 


1563 


S1M10000006B10 


Staphylococcus aureus 


1564 


S1M10000006B11 


Staphylococcus aureus 


1565 


S1M10000006C02 


Staphylococcus aureus 


1566 


S1M10000006C04 


Staphylococcus aureus 


1567 


S1MI0000006C06 


Staphylococcus aureus 


1568 


S1M10000006C07 


Staphylococcus aureus 


1569 


S1M10000006C08 


Staphylococcus aureus 


1570 


S1M10000006C10 


Staphylococcus aureus 


1571 


S1M10000006D03 


Staphylococcus aureus 


1572 


S1M10000006D05 


Staphylococcus aureus 


1573 


S1M10000006D06 


Staphylococcus aureus 


1574 


S1M10000006D07 


Staphylococcus aureus 
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1575 


S1M10000006D08 


Staphylococcus aureus 


1576 


S1M10000006E02 


Staphylococcus aureus 


1577 


S1M10000006E03 


Staphylococcus aureus 


1578 


S1M10000006E04 


Staphylococcus aureus 


1579 


S1M10000006E07 


Staphylococcus aureus 


1580 


S1M10000006E08 


Staphylococcus aureus 


1581 


S1M10000006F01 


Staphylococcus aureus 


1582 


S1M10000006F02 


Staphylococcus aureus 


1583 


S1M10000006F03 


Staphylococcus aureus 


1584 


S1M10000006F04 


Staphylococcus aureus 


1585 


S1M10000006F06 


Staphylococcus aureus 


1586 


S1M10000006G02 


Staphylococcus aureus 


1587 


S1M10000006GO3 


Staphylococcus aureus 


1588 


S1M10000006G05 


Staphylococcus aureus 


j 1589 


S1M10000006G06 


Staphylococcus aureus 


1590 


S1M10000006G07 


Staphylococcus aureus 


1591 


S1M10000006G09 


Staphylococcus aureus 


1592 


S1M10000006G10 


Staphylococcus aureus 


1593 


S1M10000006G11 


Staphylococcus aureus 


1594 


S1M10000007A02 


Staphylococcus aureus 


1595 


S1M10000007A03 


Staphylococcus aureus 


1596 


S1M10000007B02 


Staphylococcus aureus 


1597 


S1M10000007B11 


Staphylococcus aureus 


1598 


S1M10000007C02 


Staphylococcus aureus 


1599 


S1M10000007C04 


Staphylococcus aureus 


1600 


S1M10000007C05 


Staphylococcus aureus 


1601 


S1M10000007C06 


Staphylococcus aureus 


1602 


S1M10000007C07 


Staphylococcus aureus 


1603 


S1M10000007C08 


Staphylococcus aureus 


1604 


S1M10000007C09 


Staphylococcus aureus 


1605 j 


S1M10000007D03 


Staphylococcus aureus 


1606 


S1M10000007D06 


Staphylococcus aureus 


1607 


S1M10000007D08 


Staphylococcus aureus 


1608 


S1M10000007D10 


Staphylococcus aureus 


1609 


S1M10000007D11 


Staphylococcus aureus 


1610 


S1M10000007E04 


Staphylococcus aureus 


1611 


S1M10000007E06 


Staphylococcus aureus 


1612 


S1M10000007E07 


Staphylococcus aureus 


1613 


S1M10000007F01 


Staphylococcus aureus 


! 1614 


S1M10000007F02 


Staphylococcus aureus 


1615 


S1M10000007F04 


Staphylococcus aureus 


1616 


S1M10000007F08 


Staphylococcus aureus 


1617 


S1M10000007F09 


Staphylococcus aureus 


1618 


S1M10000007F10 


Staphylococcus aureus 


1619 


S1M10000007F11 


Staphylococcus aureus 


1620 


S1M10000007F12 


Staphylococcus aureus 


1621 


S1M10000007G02 


Staphylococcus aureus 


| 1622 


S1M10000007G03 


Staphylococcus aureus 


1623 


S1M10000007G05 


Staphylococcus aureus 
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1624 


S1M10000007G07 


Staphylococcus aureus 


1625 


S1M10000007G08 


Staphylococcus aureus 


1626 


S1M10000008A03 


Staphylococcus aureus 


1627 


S1M10000008A04 


Staphylococcus aureus ' 


1628 


S1M10000008A05 


Staphylococcus aureus 


1629 


S1M10000008A08 


Staphylococcus aureus 


1630 


S1M10000008A09 


Staphylococcus aureus 


1631 


S1M10000008A12 


Staphylococcus aureus 


1632 


S1M10O0O0O8B03 


Staphylococcus aureus 


1633 


S1M10000008B04 


Staphylococcus aureus 


1634 


S1M10000008B06 


Staphylococcus aureus 


1635 


S1M10000008B08 


Staphylococcus aureus 


1636 


S1M10000008B09 


Staphylococcus aureus 


1637 


S1M10000008B10 


Staphylococcus aureus 


1638 


S1M10000008C05 


Staphylococcus aureus 


1639 


S1M10000008C06 


Staphylococcus aureus 


1640 


S1M10000008C07 


Staphylococcus aureus 


1641 


S1M10000008C08 


Staphylococcus aureus 


1642 


S1M10000008C09 


Staphylococcus aureus 


1643 


S1M10000008D05 


Staphylococcus aureus 


1644 


S1M10000008D09 


Staphylococcus aureus 


1645 


S1M10O0O008E05 


Staphylococcus aureus 


1646 


S1M10000008E08 


Staphylococcus aureus 


1647 


S1M10000008E09 


Staphylococcus aureus 


1648 


S1M10000008E10 


Staphylococcus aureus 


1649 


S1M10000008F01 


Staphylococcus aureus 


1650 


S1M10000008F02 


Staphylococcus aureus j 


1651 


S1M10000008F03 


Staphylococcus aureus 


1652 


S1M10000008F06 


Staphylococcus aureus \ 


1653 


S1M10000008F08 


Staphylococcus aureus 


1654 


S1M10000008F09 


Staphylococcus aureus 


1655 


S1M10000008F10 


Staphylococcus aureus 


1656 


S1M10000008F11 


Staphylococcus aureus 


1657 


S1M10000008G02 


Staphylococcus aureus 


1658 


S1M10000008G03 


Staphylococcus aureus 


1659 


S1M10000008G05 


Staphylococcus aureus 


1660 


S1M10000009A02 


Staphylococcus aureus 


1661 


S1M10000009A04 


Staphylococcus aureus 


1662 


S1M10000009A07 


Staphylococcus aureus 


1663 


S1M10000009A08 


Staphylococcus aureus 


1664 


S1M10000009A09 


Staphylococcus aureus 


1665 


S1M10000009A10 


Staphylococcus aureus 


1666 


S1M10000009A11 


Staphylococcus aureus 


1667 


S1M10000009B01 


Staphylococcus aureus 


1005 


S1M100UU009B02 


Staphylococcus aureus 


1669 


S1M10000009B03 


Stapfxylococcus aureus 


1670 


S1M10000009B04 


Staphylococcus aureus 


1671 


S1M10000009B05 


Staphylococcus aureus 


1672 


S1M10000009B06 


Staphylococcus aureus 
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1673 


S1M10000009B07 


Staphylococcus aureus 


1674 


S1M10000009B10 


Staphylococcus aureus 


1675 


S1M10000009B11 


Staphylococcus aureus 


1676 


S1M10000009B12 


Staphylococcus aureus 


1677 


S1M10000009C01 


Staphylococcus aureus 


1678 


S1M10000009C02 


Staphylococcus aureus 


1679 


S1M10000009C05 


Staphylococcus aureus 


1680 


S1M10000009C06 


Staphylococcus aureus 


1681 


S1M10000009C07 


StaDhvlococcus aureus 


1682 


S1M10000009C08 


Staphylococcus aureus 


1683 


S1M10000009C09 


Stcwhu loco ecus aureus 


1684 


S1M10000009C10 


Staphylococcus aureus 


1685 


S1M10000009C11 


Staphylococcus aureus 


1686 


S1M10000009D01 


Sttmhvlocnccw trur&tix 


1687 


S1M10000009D02 


St/m hvl oc n ecu v aur&us 


1688 


S1M10000009D03 


Staohvlocnccus gut axis 


1689 


S1M10000009D04 


SttiohvIocQccus Gtir&us 


1690 


S1M10000009D05 


Staphylococcus aureus 

Utup/fyiiA/L/L^Utj Uw wild 


1691 


S1M10000009D07 

liTl X X/W W w-/ X*#Vr / 


Staphylococcus aureus 


1692 


S1M10000009D09 


Staphylococcus aureus 


1693 


S1M10000009D11 


Staphylococcus aureus 


1694 


S1M10000009E02 


Staphylococcus aureus 


1695 


S1M10000009E06 


Staphylococcus aureus 


1696 


SIM10000009E08 


Staphylococcus aureus 


1697 


S1M10000009E09 


Staphylococcus aureus 


1698 


S1M10000009E11 


Staphylococcus aureus 


1699 


S1M10000009E12 


Staphylococcus aureus 


1700 


S1M10000009F01 


Staphylococcus aureus 


1701 


S1M10000009F02 


Staphylococcus aureus 


1702 


S1M10000009F03 


Staphylococcus aureus 

Wl Ml// Iff i/b l/WW IW 1411/ C-MO 


1703 


S1M10000009F05 


StonhvlocQccus aureus 


1704 


S1M10000009F06 


Staphylococcus aureus 

WHW/ IK* Vv In} 14M/ w MO 


1705 


S1M10000009F07 


Staphylococcus aureus 


1706 


S1M10000009F09 


Staphylococcus aureus 


1707 


S1M10000009F10 


Staphylococcus aureus 


1708 


S1M10000009G02 


Staphylococcus aureus 


1709 


S1M10000009G03 


Staphylococcus aureus 


1710 


S1M10000009G05 


Staphylococcus aureus 


1711 


S1M10000009G06 


Staphylococcus aureus 


1712 


S1M10000009G07 


Staphylococcus aureus 


1713 


S1M10000009G09 


Staphylococcus aureus 


1714 


SIM10000009G10 


Staphylococcus aureus 


1715 


S1M10000009G11 


Staphylococcus aureus 


1716 


S1M10000009H01 


Stapliylococcus aureus 


1717 


S1M10000009H02 


Staphylococcus aureus 


1718 


S1M10000009H03 


Staphylococcus aureus 


1719 


S1M10000009H05 


Staphylococcus aureus 


1720 


S1M10000009H07 


Staphylococcus aureus 


1721 


S1M10000009H09 


Staphylococcus aureus 
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1722 


S1M10000009H11 


Staphylococcus aureus 


1723 


nil/1 1 a AO 

S1M1 000001 LA02 


Staphylococcus aureus 


1724 


Oil jfl AAAAA1 t A AO 

S1M1 000001 1A03 


Staphylococcus aureus 


t TIC 

1725 


Oil ifi aAaaa i i a a >t 

S 1 Ml 00000 1 IA04 


Staphylococcus aureus 


1 TO £ 

1126 


C1 1 l /1 AAAAA 1 1 A l\£ 

SIMl 00000 1 LA06 


Staphylococcus aureus 


1 TO T 

1727 


O 1 1 >M AAAAA 1 * T\t\ 1 

S 1M1 00000 11B01 


Staphylococcus aureus 


1728 


011/1 AAAAA1 |t>aa 

S1M1O0000HBQ2 


Staphylococcus aureus 


1729 


Oil Ml AAAAA 1 f Ttftl 

S 1M1 00000 11B03 


Staphylococcus aureus 


1730 


S 1M1 00000 11B04 


Staphylococcus aureus 


1731 


SIMl 000001 1B05 


Staphylococcus aureus 


1732 


O 1 » XI AAAAA 1 1 riAt 

S1M10000011C01 


Staphylococcus aureus 


1733 


S1M100000HC05 


Staphylococcus aureus 


1734 


SIMl 000001 IC06 


Staphylococcus aureus 


1735 


S1M10000011D01 


Staphylococcus aureus 


1736 


SIMl 000001 ID02 


Staphylococcus aureus 


1737 


S1M10000011D04 


Staphylococcus aureus 


1738 


S1M10000011D06 


Staphylococcus aureus 


1739 


S1M10000011E02 


Staphylococcus aureus 


1740 


SIMl 000001 1E03 


Staphylococcus aureus 


1741 


S1M10000011E04 


Staphylococcus aureus 


1742 


SIMlOOOOOllFOl 


Staphylococcus aureus 


1743 


S1M100000HF03 


Staphylococcus aureus 


1744 


S1M100000HF04 


Staphylococcus aureus 


1745 


S1M100000HF06 


Staphylococcus aureus 


1746 


S1M10000011G01 


Staphylococcus aureus 


1747 


S1M10000011G03 


Staphylococcus aureus 


1748 


fill #1 AAAAAl 4 **v ^ 

S1M10000011G04 


Staphylococcus aureus 


1749 


S1M10000011G05 


Staphylococcus aureus 


1750 


S1M10000011G06 


Staphylococcus aureus 


1751 


S1M10000011HOI 


Staphylococcus aureus 


1752 


S1M10000011H03 


Staphylococcus aureus 


1753 


S1M10000011H04 


Staphylococcus aureus 


1754 


S1MI0000012A02 


Staphylococcus aureus 


1755 


S1M10000012A06 


Staphylococcus aureus 


1756 


fl 1 ^ >T t AAAAA AO 

SIMl 00000 12A08 


Staphylococcus aureus 


1757 


CI 1 « ^ 1 AAAAA 1 A A A 

S1M10000012A09 


Staphylococcus aureus 


1758 


Oil ft AAAAA t A- A 1 A 

S1M10000012A10 


Staphylococcus aureus 


1759 


n*« #f AAAAA * A A •» * 

S1M10000012A11 


Staphylococcus aureus 


1760 


O 1 Tfc y#"t AAAAA 1 OI5A 1 

SIMl 00000 12B01 


Staphylococcus aureus 


1 O C 1 

1761 


O 1 TV /fl AAAAA 1 in AC 

S 1M100000 12B05 


Staphylococcus aureus 


1762 


C1X/1 AAAAA 1 OT"> A^ 

SI M 100000 12B06 


Staphylococcus aureus 


1763 


O t AAAAAl 1D AO 


Staphylococcus aureus 


1764 


O 1 "X iTI AAAAAl OT> 1 1 

MM 100000 121511 


Staphylococcus aureus 


1765 


C 1 TV/f 1 AAAAA 11r"Vl1 

MM 1 00000 12C0 1 


Staphylococcus aureus 


1 /oo 


O llVl 1 UUUUU kzXAJj 


Staphylococcus aureus 


1767 


S1M10000012C04 


Staphylococcus aureus 


1768 


S1M10000012C05 


Staphylococcus aureus 


1769 


S1M10000012CG6 


Staphylococcus aureus 


1770 


S1M10000012C11 


Staphylococcus aureus 
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1771 


S1M10000012C12 


Staphylococcus aureus 


1772 


S1M10000012D04 


Staphylococcus aureus 


1773 


S1M10000012D06 


Staphylococcus aureus 


1774 


S1M10000012D07 


Staphylococcus aureus 


1775 


S1M10000012D08 


Staphylococcus aureus 


1776 


S1M10000012D09 


Staphylococcus aureus 


1777 


S1M10000012D12 


Staphylococcus aureus 


1778 


S1M10000012E01 


Staphylococcus aureus 


1779 


S1M10000012EQ2 


Staphylococcus aureus 


1780 


S1M1O000O12E04 


Staphylococcus aureus 


1781 


S1M1 00000 12E07 


Staphylococcus aureus 


1782 


S1M10000012E08 


Staphylococcus aureus 


1783 


S1M10000012E12 


Staphylococcus aureus 


1784 


S1M10000012F04 


Staphylococcus aureus 


1785 


S1M10000012F07 


Staphylococcus aureus 


1786 


S1M10000012F08 


Staphylococcus aureus 


1787 


S1M10000012F09 


Staphylococcus aureus 


1788 


S1M10000012FIO 


Staphylococcus aureus 


1789 


S1M10000012F11 


Staphylococcus aureus 


1790 


S1M10000012F12 


Staphylococcus aureus 


1791 


S1M10000012G01 


Staphylococcus aureus 


1792 


S1M10000012G02 


Staphylococcus aureus 


1793 


S1M10000012G03 


StaDhvlococcus aureus 


1794 


S1M10000012G06 


Staphylococcus aureus 


1795 


S1M10000012G07 


Staphylococcus aureus 


1796 


S1M10000012G08 


Staphylococcus aureus 


1797 


S1M10000012G10 


Staphylococcus aureus 


1798 


S1M10000012H05 


Staphylococcus aureus 


1799 


S1M10000012H08 


Staphylococcus aureus 


1800 


S1M10000012H09 


Staphylococcus aureus 


1801 


S1M10000012H10 


Staphylococcus aureus 


L802 


S1M10000012H11 


Staphylococcus aureus 


1803 


S1M10000013A02 


Staphylococcus aureus 


1804 


S1M1 00000 13A03 


Staphylococcus aureus 


1805 


S1M10000013A05 


Staphylococcus aureus 


1806 


S1M10000013A07 


Staphylococcus aureus 


1807 


S1M10000013A08 


Staphylococcus aureus 


1808 


S1M10000013A09 


Staphylococcus aureus 


1809 


S1M10000013A10 


Staphylococcus aureus 


1810 


S1M10000013A11 


Staphylococcus aureus 


1811 


S1M10000013A12 


Staphylococcus aureus 


1812 


S1M10000013B02 


Staphylococcus aureus 


1813 


S1M10000013B03 


Staphylococcus aureus 


1814 


S1M10000013B04 


Staphylococcus aureus 


1815 


S1M10000013B05 


Staphylococcus aureus 


1816 


S1M10000013B06 


Staphylococcus aureus 


1817 


S1M10000013B07 


Staphylococcus aureus 


1818 


S1M10000013B09 


Staphylococcus aureus 


1819 


S1M10000013B11 


Staphylococcus aureus 
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1820 


S1M10000013C03 


Staphylococcus aureus 


1821 


S1M10000013C05 


Staphylococcus aureus 


1822 


S1M10000013C07 


Staphylococcus aureus 


1823 


S1M10000013C08 


Staphylococcus aureus 


1824 


S1M10000013C09 


Staphylococcus aureus 


1825 


S1M10000013C10 


Staphylococcus aureus 


1826 


S1M10000013C11 


Staphylococcus aureus 


1827 


S1M10000013C12 


Staphylococcus aureus 


1828 


S1M10000013D08 


Staphylococcus aureus 


1829 


S1M10000013D09 


Staphylococcus aureus 


1830 


S1M10000013D11 


Staphylococcus aureus 


1831 


S1M10000013E01 


Staphylococcus aureus 


1832 


S1M10000013E02 


Staphylococcus aureus 


1833 


S1M10000013E04 


Staphylococcus aureus 


1834 


S1M10000013E06 


Staphylococcus aureus 


1835 


S1M10000013E08 


Staphylococcus aureus 


1836 


S1M10000013E09 


Staphylococcus aureus 


1837 


S1M10000013E10 


Staphylococcus aureus 


1838 


S1M10000013F02 


Staphylococcus aureus 


1839 


S1M10000013F03 


Staphylococcus aureus 


1840 


S1M10000013F06 


Staphylococcus aureus 


1841 


S1M10000013F07 


Staphylococcus aureus 


1842 


SIM10000013F08 


Staphylococcus aureus 


1843 


S1M10000013F09 


Staphylococcus aureus 


1844 


S1M10000013F12 


Staphylococcus aureus 


1845 


S1M10000013G01 


Staphylococcus aureus 


1846 


S1M10000013G04 


Staphylococcus aureus 


1847 


S1M10000013G05 


Staphylococcus aureus 


1848 


S1M10000013G06 


Staphylococcus aureus 


1849 


S1M10000013G07 


Staphylococcus aureus 


1850 


SIM10000013G10 


Staphylococcus aureus 


1851 


S1M10000013G11 


Staphylococcus aureus 


1852 


S1M10000013G12 


Staphylococcus aureus 


1853 


S1M10000013H03 


Staphylococcus aureus 


1854 


S1M10000013H04 


Staphylococcus aureus 


1855 


S1M10000013H05 


Staphylococcus aureus 


1856 


S1M10000013H07 


Staphylococcus aureus 


1857 


S1M10000013H09 


Staphylococcus aureus 


1858 


S1M10000013H10 


Staphylococcus aureus 


1859 


S1M10000013H11 


Staphylococcus aureus 


1860 


S1M10000014A02 


Staplrylococcus aureus 


1861 


S1M10000014A03 


Staphylococcus aureus 


1862 


S1M10000014A05 


Staphylococcus aureus 


1863 


S1M10000014A07 


Staplrylococcus aureus 


1 OCA 

1864 


S1M1U000U14A08 


Staphylococcus aureus 


1865 


S1M10000014A11 


Staphylococcus aureus 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


S1M10000014B01 


Staphylococcus aureus 


1868 


S1M10000014B02 


Staphylococcus aureus 
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1869 | 


S1M10000014B03 


Staphylococcus aureus 


1870 


S1M10000014B04 


Staphylococcus aureus 


1871 


S1M10000014B05 


Staphylococcus aureus 


1872 


S1M1 00000 14B06 


Staphylococcus aureus 


1873 


S1M10000014B07 


Staphylococcus aureus 


1874 


S1M10000014B08 


Staphylococcus aureus 


1875 


S1M10000014B10 


Staphylococcus aureus 


1876 j 


S1M10000014B11 


Staphylococcus aureus 


1877 


S1M10000014B12 


Staphylococcus aureus 


1878 


S1M10000014C01 


Staphylococcus aureus 


1879 


S1M10000014C05 


Staphylococcus aureus 


1880 


S1M10000014C06 


Staphylococcus aureus 


| 1881 


S1M10000014C07 


Staphylococcus aureus 


1882 


S1M10000014C09 


Staphylococcus aureus 


1883 


S1M10000014CIO 


Staphylococcus aureus 


1884 


S1M10000014C11 


Staphylococcus aureus 


1885 


S1M10000014C12 


Staphylococcus aureus 


1886 


S1M10000014D03 


Staphylococcus aureus 


1887 


S1M10000014D06 


Staphylococcus aureus 


1888 


S1M10000014D08 


Staphylococcus aureus 


1889 


S1M10000014D09 


Staphylococcus aureus 


1890 


S1M10000014D10 


Staphylococcus aureus 


1891 


S1M10000014E01 


Staphylococcus aureus 


1892 


S1M10000014E04 


Staphylococcus aureus 


1893 


S1M10000014E05 


Staphylococcus aureus 


1894 


S1M10000014E07 


Staphylococcus aureus 


1895 


S1M10000014E08 


Staphylococcus aureus 


1896 


S1M10000014E09 


Staphylococcus aureus 


1897 


S1M10000014E10 


Staphylococcus aureus 


1898 


S1M10000014E12 


Staphylococcus aureus 


1899 


S1M10000014F02 


Staphylococcus aureus 


1900 


S1M10000014F03 


Staphylococcus aureus 


1901 


S1M10000014F04 


Staphylococcus aureus 


1902 


S1M10000014F05 


Staphylococcus aureus 


1903 


S1M10000014F08 


Staphylococcus aureus 


1904 


S1M10000014F09 


Staphylococcus aureus 


1905 


S1M10000014F10 


Staphylococcus aureus 


1906 


SIM10000014G02 


Staphylococcus aureus 


1907 


S1M10000014G04 


Staphylococcus aureus 


1908 


SIM10000014G06 


Staphylococcus aureus 


1909 


S1M10000014G07 


Staphylococcus aureus 


1910 


S1M10000014G08 


Staphylococcus aureus 


1911 


S1MI0000014G12 


Staphylococcus aureus 


1912 


SIM10000014H02 


Staphylococcus aureus 


1913 


SIM10000014H03 


Staphylococcus aureus 


1914 


S1M10000014H04 


Staphylococcus aureus 


1915 


S1M10000014H05 


Staphylococcus aureus 


1916 


S1M10000014H06 


Staphylococcus aureus 


1917 


S1M10000014H07 


Staphylococcus aureus 
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1918 


S1M10000014H08 


Staphylococcus aureus 


1919 


S1M10000014HH 


Staphylococcus aureus 


1920 


S1M10000015A02 


Staphylococcus aureus 


1921 


S l Ml 00000 1 5 A03 


Staphylococcus aureus 


1922 


S1M10000015A05 


Staphylococcus aureus 


1923 


S1M10000015A06 


Staphylococcus aureus 


1924 


S1M10000015A09 


Staphylococcus aureus 


1925 


S1M10000015A10 


Staphylococcus aureus 


1926 


S1M10000015AH 


Staphylococcus aureus 


1927 


S1M10000015A12 


Staphylococcus aureus 


1928 


S1M10000015BQ2 


Staphylococcus aureus 


1929 


S1M10000015B05 


Staphylococcus aureus 


1930 


S1M10000015B08 


Staphylococcus aureus 


1931 


S1M10000015B09 


Staphylococcus aureus 


1932 


S1M10000015B10 


Staphylococcus aureus 


1933 


S1M10000015C01 


Staphylococcus aureus 


1934 


S1M10000015C02 


Staphylococcus aureus 


1935 


S1M10000015C03 


Staphylococcus aureus 


1936 


S1M10000015C05 


Staphylococcus aureus 


1937 


S1M10000015C06 


Staphylococcus aureus 


1938 


S1M10000015C08 


Staphylococcus aureus 


1939 


S1M10000015C10 


Staphylococcus aureus 


1940 


S1M10000015C12 


Staphylococcus aureus 


1941 


SIMl 00000 15D02 


Staphylococcus aureus 


1942 


S1M10000015D03 


Staphylococcus aureus 


1943 


S1M10000015D04 


Staphylococcus aureus 


1944 


S1M10000015D05 


Staphylococcus aureus 


1945 


S1M10000015D06 


Staphylococcus aureus 


1946 


S1M10000015D12 


Staphylococcus aureus 


1947 


S1M10000015E02 


Staphylococcus aureus 


1948 


S1M10000015E03 


Staphylococcus aureus 


1949 


S1M10000015E06 


Staphylococcus aureus 


1950 


S1M10000015E07 


Staphylococcus aureus 


1951 


S1M10000015E09 


Staphylococcus aureus 


1952 


S1M10000015E10 


Staphylococcus aureus 


1953 


S1M10000015EH 


Staphylococcus aureus 


1954 


rfl 1 % M" 1 AAAAA1 C ■ * 1 A 

S 1M1 00000 15E 12 


Staphylococcus aureus 


1955 


S1M10000015F01 


Staphylococcus aureus 


1956 


SIMl 00000 15F02 


Staphylococcus aureus 


1957 


S1M10000015F03 


Staphylococcus aureus 


1958 


S1M10000015F04 


Staphylococcus aureus 


1959 


S 1 Ml 00000 1 5F06 


Staphylococcus aureus 


1960 


S1M10O00015F07 


Staphylococcus aureus 


1961 


S1M10000015F08 


Staphylococcus aureus 


LVOZ . 


o 1 MI UUUUU 1 jrUy 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M100000I5G01 


Staphylococcus aureus 


1965 


S1M10000015G02 


Staphylococcus aureus 


1966 


S1M10000015G03 


Staphylococcus aureus 



-336- 



WO 01/70955 



TABLE IA 



PCT/US01709180 



SeqLD 


Clone name 
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1967 


S1M10000015GO4 


Staphylococcus aureus 


| 1968 


S1M10000015G05 


Staphylococcus aureus 


1969 


S1M10000015G06 


Staphylococcus aureus 


| 1970 


S1M10000015G07 


Staphylococcus aureus 


1971 


S1M10000015G08 


Staphylococcus aureus 


1972 


S1M10000015G09 


Staphylococcus aureus 


i 1973 


S1M10000015G10 


Staphylococcus aureus 


1974 


S1M10000015G1I 


Staphylococcus aureus 


1975 


S 1 Ml 000001 5H04 


Staphylococcus aureus 


1976 


S1M10000015H06 


Staphylococcus aureus 


i 1977 


S1M1O00O016A03 


Staphylococcus aureus 


1978 


S1M10000016A04 


Staphylococcus aureus 


1979 


S1M10000016A06 


Staphylococcus aureus 


1980 


S1M10000016A07 


Staphylococcus aureus 


1981 


S1M10000016A09 


Staphylococcus aureus 


1982 


S1M10000016A10 


Staphylococcus aureus 


1983 


S1M10000016A12 


Staphylococcus aureus 


1984 


S1M10000016B02 


Staphylococcus aureus 


1985 


S1M10000016B05 


Staphylococcus aureus 


1986 


S1M10000016B06 


Staphylococcus aureus 


1987 


S1M10000016B07 


Staphylococcus aureus 


1988 


S1M10000016B08 


Staphylococcus aureus 


1989 


S1M10000016B09 


Staphylococcus aureus 


1990 


S1M10000016B10 


Staphylococcus aureus 


1991 


S1M10000016B11 


Staphylococcus aureus 


j 1992 


S1M10000016B12 


Staphylococcus aureus 


1993 


S1M10000016C01 


Staphylococcus aureus 


1994 


S1M10000016C02 


Staphylococcus aureus 


1995 


S1M10000016C04 


Staphylococcus aureus 


1996 


S1M10000016C05 


Staphylococcus aureus 


1997 


S1M10000016C06 


Staphylococcus aureus 


1998 


S1M10000016C08 1 


Staphylococcus aureus 


1999 


S1M10000016C09 


Staphylococcus aureus 


2000 


SIM10000016C10 


Staphylococcus aureus 


2001 


S1M10000016C11 


Staphylococcus aureus 


2002 


S1M10000016C12 


Staphylococcus aureus 


2003 


S1M10000016D01 


Staphylococcus aureus 


2004 


S1M10000016D02 


Staphylococcus aureus 


2005 


S1M10000016D04 


Staphylococcus aureus 


2006 


S1M10000016D05 


Staphylococcus aureus 


2007 


S1M10000016D06 


Staphylococcus aureus 


2008 


S1M10000016D08 


Staphylococcus aureus 


2009 


S1M10000016D09 


Staphylococcus aureus 


2010 


S1M10000016D10 


Staphylococcus aureus 


2011 


S1M10000016D11 


Staphylococcus aureus 


2012 


S1MI0000016E04 


Staphylococcus aureus 


2013 


S1M10000016E05 


Staphylococcus aureus 


2014 


S1M10000016E06 


Staphylococcus aureus 


2015 


S1M10000016E07 


Staplrylococcus aureus 
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2016 


S1M10000016E08 


Staphylococcus aureus 


2017 


S1M10000016E09 


Staphylococcus aureus 


2018 


S1M10000016EIO 


Staphylococcus aureus 


2019 


S1M10000016E11 


Staphylococcus aureus 


2020 


S1M10000016E12 


Staphylococcus aureus 


2021 


S1M10000016F02 


Staphylococcus aureus 


2022 


S1M10000016F03 


Staphylococcus aureus 


2023 


S1M10000016F05 


Staphylococcus aureus 


2024 


S1M10000016F06 


Staphylococcus aureus 


2025 


S1M10000016F08 


Staphylococcus aureus 


2026 


S1M10000016F09 


Staphylococcus aureus 


2027 


S1M10000016F11 


Staphylococcus aureus 


2028 


S1M10000016G01 


Staphylococcus aureus 


2029 


S1M10000016G03 


Staphylococcus aureus 


2030 


S1M10000016G04 


Staphylococcus aureus 


2031 


S1M10000016G05 


Staphylococcus aureus 


2032 


S1M10000016H03 


Staphylococcus aureus 


2033 


S1M10000016H04 


Staphylococcus aureus 


2034 


S1M10000016H08 


Staphylococcus aureus 


2035 


S1M10000016H10 


Staphylococcus aureus 


2036 


S1M10000017A02 


Staphylococcus aureus 


2037 


S1M10000017A03 


Staphylococcus aureus 


2038 


S1M10000017A04 


Staphylococcus aureus 


2039 


S1M10000017A08 


Staphylococcus aureus 


2040 


S1M10000017A11 


Staphylococcus aureus. 


2041 


S1M10000017A12 


Staphylococcus aureus 


2042 


S1M10000017B02 


Staphylococcus aureus 


2043 


S1M10000017B05 


Staphylococcus aureus 


2044 


S1M10000017B07 


Staphylococcus aureus 


2045 


S1M10000017B08 


Staphylococcus aureus 


2046 


S1M10000017B09 


Staphylococcus aureus 


2047 


S1M10000017B10 


Staphylococcus aureus 


2048 


S1M10000017B11 


Staphylococcus aureus 


2049 


S1M10000017B12 


Staphylococcus aureus 


2050 


S1M10000017C01 


Staphylococcus aureus 


2051 


S1M10000017C03 


Staphylococcus aureus 


2052 


S1M10000017C05 


Staphylococcus aureus 


2053 


S1M10000017C08 


Staphylococcus aureus 


2054 


S1M10000017C09 


Staphylococcus aureus 


2055 | 


S1M10000017C10 


Staphylococcus aureus 


2056 


SIM10000017C11 


Staphylococcus aureus 


2057 


SIM10000017C12 


Staphylococcus aureus 


2058 


S1M10000017D03 


Staphylococcus aureus 


2059 


S1M10000017D09 


Staphylococcus aureus 


2060 


CIA/TT A A AAA 1 TP* 1 A 

SlMlOuUOOl 7D10 


Staphylococcus aureus 


206 L 


S1M10000017E04 


Staphylococcus aureus 


2062 


SIM10000017E05 


Staphylococcus aureus 


2063 


S1M10000017E08 


Staphylococcus aureus 


2064 


S1M10000017E11 


Staphylococcus aureus 



-338- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


2065 


S1M10000017F01 


Staphylococcus aureus 


2066 


S1M10000017F04 


Staphylococcus aureus 


2067 


S1M10000017F05 


Staphylococcus aureus 


2068 


S1M10000017F06 


Staphylococcus aureus 


2069 


S1M10000017F11 


Staphylococcus aureus 


2070 


S1M10000017G02 


Staphylococcus aureus 


2071 


S1M10000017G05 


Staphylococcus aureus 


2072 


S1M10000017G06 


Staphylococcus aureus 


2073 


S1M10000018A03 


Staphylococcus aureus 


2074 


S1M10000018A04 


Staphylococcus aureus 


2075 


S1M10000018A05 


Staphylococcus aureus 


2076 


S1M10000018A06 


Staphylococcus aureus 


2077 


S1M10000018A08 


Staphylococcus aureus 


2078 


S1M10000018A09 


Staphylococcus aureus 


2079 


S1M10000018A10 


Staphylococcus aureus 


2080 


S1M10000018A11 


Staphylococcus aureus 


2081 


S1M10000018B02 


Staphylococcus aureus 


2082 


S1M10000018B03 


Staphylococcus aureus 


2083 


S1M10000018B05 


Staphylococcus aureus 


. 2084 


S1M10000018B09 


Staphylococcus aureus 


2085 


S1M10000018B10 


Staphylococcus aureus 


2086 


S1M10000018B11 


Staphylococcus aureus 


2087 


S1M10000018C01 


Staphylococcus aureus 


2088 


S1M10000018C02 


Staphylococcus aureus 


2089 


S1M1O0O0O18CO3 


Staphylococcus aureus 


2090 


S1M10000018C04 


Staphylococcus aureus 


2091 


S1M10000018C05 


Staphylococcus aureus 


2092 


S1M10000018C06 


Staphylococcus aureus 


2093 


S1M10000018C08 


Staphylococcus aureus 


2094 


S1M10000018C09 


Staphylococcus aureus 


2095 


S1M10000018C10 


Staphylococcus aureus 


2096 


S1M10000018C11 


Staphylococcus aureus 


2097 


S1M10000018C12 


Staphylococcus aureus 


2098 


S1M10000018D01 


Staphylococcus aureus 


2099 


S1M10000018D02 


Staphylococcus aureus 


2100 


S1M10000018D03 


Staphylococcus aureus 


2101 


S1M10000018D04 


Staphylococcus aureus 


2102 


S1M10000018D09 


Staphylococcus aureus 


2103 


S1M10000018D10 


Staphylococcus aureus 


2104 


S1M10000018DU 


Staphylococcus aureus 


2105 


S1M10000018D12 


Staphylococcus aureus 


2106 


S1M10000018E01 


Staphylococcus aureus 


2107 


S1M10000018E02 


Staphylococcus aureus 


2108 


SIM10000018E03 


Staphylococcus aureus 


2109 


S1M10000018E04 , 


Staplrylococcus aureus 


2110 


S1M10000018E05 


Staphylococcus aureus 


2111 


S1M10000018E08 


Staphylococcus aureus \ 


2112 


S1MI0000018E09 


Staphylococcus aureus 


2113 


S1M10000018E11 


Staphylococcus aureus 



-339- 



WO 01/70955 



TABLE I A 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


2114 


S1M10000018E12 


Staphylococcus aureus 


2115 


S1M10000018F03 


Staphylococcus aureus 


2116 


S1M10000018F04 


Staphylococcus aureus 


2117 


S1M10000018F07 


Staphylococcus aureus 


2118 


S1M10000018F09 


Staphylococcus aureus 


2119 


S1M10000018F10 


Staphylococcus aureus 


2120 


S1M10000018F12 


Staphylococcus aureus 


2121 


S1M10000018G03 


Staphylococcus aureus 


2122 


S1M10000018G05 


Staphylococcus aureus 


2123 


S1M10000018G07 


Staphylococcus aureus 


2124 


S1M10000018G08 


Staphylococcus aureus 


2125 


S1M10000018G09 


Staphylococcus aureus 


2126 


S1M10000018G10 


Staphylococcus aureus 


2127 


S1M10000018G12 


Staphylococcus aureus 


2128 


S1M10000018H01 


Staphylococcus aureus 


2129 


S1M10000018H02 


Staphylococcus aureus 


2130 


S1M10000018H07 


Staphylococcus aureus 


2131 


S1M10000018H09 


Staphylococcus aureus 


2132 


S1M10000018H10 


Staphylococcus aureus 


2133 


S1M10000019A02 


Staphylococcus aureus 


2134 


S1M10000019A03 


Staphylococcus aureus 


2135 


S1M10000019A05 


Staphylococcus aureus 


2136 


S1M10000019A06 


Staphylococcus aureus 


2137 


S1M10000019A07 


Staphylococcus aureus 


2138 


S1M10000019A09 


Staphylococcus aureus 


2139 


S1M10000019A11 


Staphylococcus aureus 


2140 


S1M10000019A12 


Staphylococcus aureus 


2141 


S1M10000019B03 


Staphylococcus aureus 


2142 


S1M10000019B04 


Staphylococcus aureus 


2143 


S1M10000019B07 


Staphylococcus aureus 


2144 


S1M10000019B08 


Staphylococcus aureus 


2145 


S1M1 000001 9B09 


Staphylococcus aureus 


2146 


S1M10000019B10 


Staphylococcus aureus 


2147 


S1M10000019B11 


Staphylococcus aureus 


2148 


S1M10000019B12 


Staphylococcus aureus 


2149 


S1M10000019C01 


Staphylococcus aureus 


2150 


S1M10000019C04 


Staphylococcus aureus 


2151 


S1M10000019C05 


Staphylococcus aureus 


2152 


S1M10000019C06 


Staphylococcus aureus 


2153 


S1M10000019C07 


Staphylococcus aureus 


2154 


S1M10000019C08 


Staphylococcus aureus 


2155 


S1M10000019C11 


Staphylococcus aureus 


2156 


S1M10000019C12 


Staphylococcus aureus 


2157 


S1M10000019D01 


Staphylococcus aureus 


il JO 


C 1 X/T1 A AlWfi 1 OFlfYi 
a 1 JY1 1 UUUUU 1 yUV/L 


Staphylococcus aureus 


2159 


S1M10000019D04 


Staphylococcus aureus 


2160 


S1M10000019D05 


Staphylococcus aureus 


2161 


S1M10000019D06 


Staphylococcus aureus 


2162 


S1M10000019D07 


Staphylococcus aureus 



-340- 



WO 01/70955 



TABLE IA 



PCT/USO 1709180 



SeqID 


Clone name 


Organism 


| 2163 


S1M10000019D09 


Staphylococcus aureus 


2164 


S1M10000019D12 


Staphylococcus aureus 


2165 


S1M10000019E01 


Staphylococcus aureus 


2166 


S1M10000019E02 


Staphylococcus aureus 


2167 


S1M10000019E07 


Staphylococcus aureus 


2168 


S1M10000019F01 


Staphylococcus aureus 


2169 


S1M10000019F05 


Staphylococcus aureus 


2170 


S1M1OOO0019F06 


Staphylococcus aureus 


2171 


S1M10000019F08 


Staphylococcus aureus 


| 2172 


S1M10000019F09 


Staphylococcus aureus 


2173 


S1M10000019F11 


Staphylococcus aureus \ 


2174 


S1M10000019G04 


Staphylococcus aureus 


2175 


S1M10000019G07 


Staphylococcus aureus 


2176 


S1M10000019G09 


Staphylococcus aureus 


2177 


S1M1OO00019G1O 


Staphylococcus aureus 


2178 


S1M10000019G11 


Staphylococcus aureus 


2179 


S1M10000019H05 


Staphylococcus aureus 


2180 


S1M10000019H08 


Staphylococcus aureus 


2181 


S1M10000020A05 


Staphylococcus aureus 


2182 


S1M10000020A06 


Staphylococcus aureus \ 


2183 


S1M10000020A07 


Staphylococcus aureus 


2184 


S1M10000020A11 


Staphylococcus aureus 


2185 


S1M10000020A12 


Staphylococcus aureus 


2186 


S1M10000020B02 


Staphylococcus aureus 


2187 


S1M10000020B03 


Staphylococcus aureus 


2188 


S1M10000020B05 


Staphylococcus aureus 


2189 


S1M10000020B06 


Staphylococcus aureus 


2190 


S1M10000020B07 


Staphylococcus aureus 


2191 


S1M10000020B09 


Staphylococcus aureus 


2192 


S1M10000020B12 


Staphylococcus aureus 


2193 


S1M10000020C09 


Staphylococcus aureus 


2194 


S1M10000020C10 


Staphylococcus aureus 


2195 


S1M10000020C11 


Staphylococcus aureus 


2196 


S1M10000020D03 


Staphylococcus aureus 


2197 


S1M10000020D04 


Staphylococcus aureus 


2198 . 


S1M10000020D06 


Staphylococcus aureus 


2199 


S1M10000020D07 


Staphylococcus aureus 


2200 


S1M10000020D08 


Staphylococcus aureus 


2201 


S1M10000020D09 


Staphylococcus aureus 


2202 


S1M10000020D12 


Staphylococcus aureus 


2203 


S1M10000020E01 


Staphylococcus aureus 


2204 


SIM10000020E03 


Staphylococcus aureus 


2205 


SIM10000020E04 


Staphylococcus aureus 


2206 


S1M1O000020E06 


Staphylococcus aureus 


2207 


S1M10000020E08 


Staphylococcus aureus 


2208 


S1M1OO00020E11 


Staphylococcus aureus 


2209 


S1M10000020E12 


Staphylococcus aureus 


2210 


S1M10000020F01 


Staphylococcus aureus 


2211 


S1M10000020F05 


Staphylococcus aureus 



-341- 



WO 01/70955 



TABLE IA 



PCTYUS01/09180 



SeqED 


Clone name 


Organism 


2212 


S1M10000020F06 


Staphylococcus aureus 


2213 


S1M10000020F07 


Staphylococcus aureus 


2214 


S1M10000020F09 


Staphylococcus aureus 


2215 


S1M10000020F11 


Staphylococcus aureus 


2216 


S1M10000020F12 


Staphylococcus aureus 


2217 


S1M10000020G01 


Staphylococcus aureus 


2218 


S1M10000020G05 


Staphylococcus aureus 


2219 


S1M10000020G07 


Staphylococcus aureus 


2220 


S1M10000020G08 


Staphylococcus aureus 


2221 


S1M10000020G09 


Staphylococcus aureus 


2222 


S1M10000020G10 


Staphylococcus aureus 


2223 


S1M10000020G11 


Staphylococcus aureus 


2224 


S1M10000020G12 


Staphylococcus aureus 


2225 


S1M10000020H01 


Staphylococcus aureus 


2226 


S1M10000020H02 


Staphylococcus aureus 


2227 


S1M10000020H04 


Staphylococcus aureus 


2228 


S1M10000020H06 


Staphylococcus aureus 


2229 


S1M10000020H08 


Staphylococcus aureus 


2230 


S1M10000020H10 


Staphylococcus aureus 


2231 


S1M10000020H11 


Staphylococcus aureus 


2232 


S1M10000021A04 


Staphylococcus aureus 


2233 


S1M10000021A05 


Staphylococcus aureus 


2234 


S1M10000021A06 


Staphylococcus aureus 


2235 


S1M10000021A07 


Staphylococcus aureus 


2236 


S1M10000021A08 


Staphylococcus aureus 


2237 


S1M10000021A09 


Staphylococcus aureus 


2238 


S1M10000021ALO 


Staphylococcus aureus 


2239 


S1M10000021B05 


Staphylococcus aureus 


2240 


S1M10000021B06 


Staphylococcus aureus 


2241 


S1M10000021B07 


Staphylococcus aureus 


2242 


S1M10000021B10 


Staphylococcus aureus 


2243 


S1M10000021C04 


Staphylococcus aureus 


2244 


S1M10000021C05 


Staphylococcus aureus 


2245 


S1M10000021C07 


Staphylococcus aureus 


2246 


S1M10000021C08 


Staphylococcus aureus 


2247 


S1M10000021C10 


Staphylococcus aureus 


2248 


S1M10000021C11 


Staphylococcus aureus 


2249 


S1ML0000021C12 


Staphylococcus aureus 


2250 


S1M10000021D01 


Staphylococcus aureus 


2251 


S1M10000021D03 


Staphylococcus aureus 


2252 


S1M10000021D04 


Staphylococcus aureus 


2253 


S1M10000021D06 


Staphylococcus aureus 


2254 


S1M100Q0021D09 


Staphylococcus aureus 


2255 


S1M10000021D10 


Staphylococcus aureus 


2256 


SlMlOOQOOzlEOi 


Staphylococcus aureus 


2257 


S1M10000021E02 


Staphylococcus aureus 


2258 


S1M10000021E03 


Staphylococcus aureus 


2259 


S1M10000021E05 


Staphylococcus aureus 


2260 


S1M10000021E06 


Staphylococcus aureus 



-342- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


2261 


S1M10000021E09 


Staphylococcus aureus 


2262 


S1M10000021E12 


Staphylococcus aureus 


2263 


S1M10000021F02 


Staphylococcus aureus 


2264 


S1M10000Q21F04 


Staphylococcus aureus 


2265 


S1M10000021F05 


Staphylococcus aureus 


2266 


S1M10000021F06 


Staphylococcus aureus 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Staphylococcus aureus 


2269 


S1M10000021F11 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus aureus 


2271 


S1M10000021G03 


Staphylococcus aureus 


2272 


S1M10000021G08 


Staphylococcus aureus 


2273 


S1M10000021H04 


Staphylococcus aureus 


2274 


S1M10000021H05 


Staphylococcus aureus 


2275 


S1M10000021H07 


Staphylococcus aureus 


2276 


S1M10000021H08 


Staphylococcus aureus 


2277 


S1M10000021HU 


Staphylococcus aureus 


2278 


S1M10000022A02 


Staphylococcus aureus 


2279 


S1M10000022A03 


Staphylococcus aureus 


2280 


S1M10000022A05 


Staphylococcus aureus 


2281 


S1M10000022A08 


Staphylococcus aureus 


2282 


S1M10000022A09 


Staphylococcus aureus 


2283 


S1M10000022A12 


Staphylococcus aureus 


2284 


S1M10000022B02 


Staphylococcus aureus 


2285 


S1M10000022B03 


Staphylococcus aureus 


2286 


SIM10000022B05 


Staphylococcus aureus 


2287 


S1M10000022B06 


Staphylococcus aureus 


2288 


SLM10000022B08 


Staphylococcus aureus 


2289 


S1M10000022B09 


Staphylococcus aureus 


2290 


S1M10000022B10 


Staphylococcus aureus 


2291 


S1M10000022B11 


Staphylococcus aureus 


2292 


S1M10000022B12 


Staphylococcus aureus 


2293 


S1M10000022C02 


Staphylococcus aureus 


2294 


S1M10000022C03 


Staphylococcus aureus 


2295 


S1M10000022C04 


Staphylococcus aureus 


2296 


S1M10000022C06 


Staphylococcus aureus 


2297 


S1M10000022C07 


Staphylococcus aureus 


2298 


S1M10000022C08 


Staphylococcus aureus 


2299 


S1M10000022C11 


Staphylococcus aureus 


2300 


SIM10000022D03 


Staphylococcus aureus 


2301 


SIM10000022D05 


Staphylococcus aureus 


2302 


SIM10000022D06 


Staphylococcus aureus 


2303 


SIM10000022D07 


Staphylococcus aureus 


- 2304 


S1M10000022D08 


Staphylococcus aureus 


2305 


S1M10000022D09 


Staphylococcus aureus 


2306 


S1M10000022D11 


Staphylococcus aureus 


2307 


S1M10000022E01 


Staphylococcus aureus 


2308 


S1M10000022E03 


Staphylococcus aureus 


2309 


S1M10000022E05 


Staphylococcus aureus 



-343- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqID 


Clone name 


Organism 


2310 


S1M10000022E09 


Staphylococcus aureus 


2311 


S1M10000022F04 


Staphylococcus aureus 


2312 


S1M10000022F06 


Staphylococcus aureus 


2313 


S1M10000022F07 


Staphylococcus aureus 


2314 


S1M10000022F08 


Staphylococcus aureus 


2315 


S1M10000022FH 


Staphylococcus aureus 


2316 


S1M10000022G03 


Staphylococcus aureus 


2317 


S1M10000022G04 


Staphylococcus aureus 


2318 


S1M10000022G07 


Staphylococcus aureus 


2319 


S1M10000022G08 


Staphylococcus aureus 


2320 


S1M10000022G12 


Staphylococcus aureus 


2321 


S1M10000022H03 


Staphylococcus aureus 


2322 


S1M10000022H05 


Staphylococcus aureus 


2323 


S1M10000022H06 


Staphylococcus aureus 


2324 


S1M10000022H07 


Staphylococcus aureus 


2325 


S1M10000022H08 


Staphylococcus aureus 


2326 


SIM10000022HH 


Staphylococcus aureus 


2327 


S1M10000023A05 


Staphylococcus aureus 


2328 


S1M10000023A09 


Staphylococcus aureus 


2329 


S1M10000023AH 


Staphylococcus aureus 


2330 


S1M10000023A12 


Staphylococcus aureus 


2331 


S1M10000023B01 


Staphylococcus aureus 


2332 


S1M10000023B03 


Staphylococcus aureus 


2333 


S1M10000023B07 


Staphylococcus aureus 


2334 


S1M10000023B08 


Staphylococcus aureus 


2335 


S1M10000023B09 


Staphylococcus aureus 


2336 


S1M10000023B10 


Staphylococcus aureus 


2337 


S1M10000023BH 


Staphylococcus aureus 


2338 


S1M10000023B12 


Staphylococcus aureus 


2339 


S1M10000023C02 


Staphylococcus aureus 


2340 


S1M10000023C10 


Staphylococcus aureus 


2341 


S1M10000023CH 


Staphylococcus aureus 


2342 


S1M10000023C12 


Staphylococcus aureus 


2343 


S1M10000023D01 


Staphylococcus aureus 


2344 


S1M10000023D03 


Staphylococcus aureus 


2345 


S1M10000023D04 


Staphylococcus aureus 


2346 


S1M10000023D07 


Staphylococcus aureus 


2347 


S1M10000023D08 


Staphylococcus aureus 


2348 


S1M10000023D09 


Staphylococcus aureus 


2349 


S1M10000023D10 


Staphylococcus aureus 


2350 


S1M10000023D12 


Staphylococcus aureus 


2351 


S1M10000023E01 


Staphylococcus aureus 


2352 


S1M10000023E04 


Staphylococcus aureus 


2353 


S1M10000023E07 


Staphylococcus aureus 




MMlUUUUUZJii IU 


Staphylococcus aureus 


2355 


S1M1OOO0O23E11 


Staphylococcus aureus 


2356 


S1M10000023F04 


Staphylococcus aureus 


2357 


S1M10000023F07 


Staphylococcus aureus 


2358 


S1M10000023F08 


Staphylococcus aureus 



-344- 



WO 01/70955 



TABLE IA PCT7US01/09180 



SeqID 


Clone name 


Organism 


2359 


S1M10000023F10 


Staphylococcus aureus 


2360 


S1M10000023F11 


Staphylococcus aureus 


2361 


S1M10000023F12 


Staphylococcus aureus 


2362 


S1M10000023G02 j 


Staphylococcus aureus 


2363 


S1M10000023G03 


Staphylococcus aureus 


2364 


S1M10000023G06 


Staphylococcus aureus 


2365 


S1M10000023G07 


Staphylococcus aureus 


2366 


S1M10000023G08 


Staphylococcus aureus 


2367 


S1M10000023G09 


Staphylococcus aureus 


2368 


S1M10000023G11 


Staphylococcus aureus 


2369 


S1M10000023H02 


Staphylococcus aureus 


j 2370 


S1M10000023H06 


Staphylococcus aureus 


2371 


S1M10000023H07 


Staphylococcus aureus 


I 2372 


S1M10000023H09 


Staphylococcus aureus 


2373 


S1M10000023H10 


Staphylococcus aureus 


2374 


S1M10000024A02 


Staphylococcus aureus 


2375 


S1M10000024A04 


Staphylococcus aureus 


2376 


S1M10000024A07 


Staphylococcus aureus 


2377 


S1M10000024A08 


Staphylococcus aureus 


2378 


S1M10000024A11 


Staphylococcus aureus 


2379 


S1M10000024B05 


Staphylococcus aureus 


2380 


S1M10000024B06 


Staphylococcus aureus 


2381 


S1M10000024B08 


Staphylococcus aureus 


2382 


S1M10000024B09 


Staphylococcus aureus 


2383 


S1M10000024B10 


Staphylococcus aureus 


2384 


S1M10000024C02 


Staphylococcus aureus 


2385 


S1M10000024C04 


Staphylococcus aureus 


2386 


S1M10000024C07 


Staphylococcus aureus 


2387 


S1M10000024D02 


Staphylococcus aureus 


2388 


S1M10000024D03 


Staphylococcus aureus 


2389 


S1M10000024D10 


Staphylococcus aureus 


2390 


S1M10000024D11 


Staphylococcus aureus 


2391 


S1M10000024E03 


Staphylococcus aureus 


2392 


SIM10000024E05 


Staphylococcus aureus 


2393 


S1M10000024E06 


Staphylococcus aureus 


2394 


S1M10000024E07 


Staphylococcus aureus 


2395 


S1M10000024E08 


Staphylococcus aureus 


2396 


S1M10000024F02 


Staphylococcus aureus 


2397 


S1M10000024F03 


Staphylococcus aureus 


2398 


S1M10000024F05 


Staphylococcus aureus 


2399 


S1M10000024F08 


Staphylococcus aureus 


2400 


S1M10000024F10 


Staphylococcus aureus 


2401 


S1M10000024G05 


Staphylococcus aureus 


2402 


S1M10000024G06 


Staphylococcus aureus 


2403 


S1M10000024G07 


Staplrylococcus aureus 


2404 


S1M10000024G08 


Staphylococcus aureus 


2405 


S1M10000024G10 


Staphylococcus aureus 


2406 


S1M10000024G12 


Staphylococcus aureus 


2407 


S1M10000024H02 


Staphylococcus aureus 



-345- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqID 


Clone name 


Organism 


2408 


S1M10000024H04 


Staphylococcus aureus 


2409 


S1M10000024H07 


Staphylococcus aureus 


2410 


S1M10000024H08 


Staphylococcus aureus 


2411 


S1M10000025A03 


Staphylococcus aureus 


2412 


S1M10000025A08 


Staphylococcus aureus 


2413 


S1M10000025A09 


Staphylococcus aureus 


2414 


S1M10000025A10 


Staphylococcus aureus 


2415 


S1M10000025B01 


Staphylococcus aureus 


2416 


S1M10000025B02 


Staphylococcus aureus 


2417 


S1M10000025B03 


Staphylococcus aureus 


2418 


S1M10000025B05 


Staphylococcus aureus 


2419 


S1M10000025B06 


Staphylococcus aureus 


2420 


S1M10000025B09 


Staphylococcus aureus 


2421 


S1M10000025B12 


Staphylococcus aureus 


2422 


S1M10000025C01 


Staphylococcus aureus 


2423 


S1M10000025C03 


Staphylococcus aureus 


2424 


S1M10000025C05 


Staphylococcus aureus 


2425 


S1M10000025C09 


Staphylococcus aureus 


2426 


S1M10000025C10 


Staphylococcus aureus 


2427 


S1M10000025C11 


Staphylococcus aureus 


2428 


S1M10000025D01 


Staphylococcus aureus 


2429 


S1M10000025D03 


Staphylococcus aureus 


2430 


S1M10000025D04 


Staphylococcus aureus 


2431 


S1M10000025D06 


Staphylococcus aureus 


2432 


S1M10000025D08 


Staphylococcus aureus 


2433 


S1M10000025D09 


Staphylococcus aureus 


2434 


S1M10000025D10 


Staphylococcus aureus 


2435 


S1M10000025E01 


Staphylococcus aureus 


2436 


SIM10000025E04 


Staphylococcus aureus 


2437 


S1M10000025E09 


Staphylococcus aureus 


2438 


S1M10000025E11 


Staphylococcus aureus 


2439 


S1M10000025F03 


Staphylococcus aureus 


2440 


S1M10000025F05 


Staphylococcus aureus 


2441 


S1M10000025F08 


Staphylococcus aureus 


2442 


S1M10000025F09 


Staphylococcus aureus 


2443 


S1M10000025F10 


Staphylococcus aureus 


2444 


SIMI0000025F12 


Staphylococcus aureus 


2445 


S1M10000025G04 


Staphylococcus aureus 


2446 


SIM10000025G06 


Staphylococcus aureus 


2447 


S1M10000025G10 


Staphylococcus aureus 


2448 


S1M10000025H05 


Staphylococcus aureus 


2449 


SIM10000025H06 


Staphylococcus aureus 


2450 


SIM10000025H07 


Staplrylococcus aureus 


2451 


SIM10000025H10 


Staphylococcus aureus 




o iM lUUUvUZoAuZ 


Staphylococcus aureus 


2453 


S1M10000026A04 


Staphylococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


2455 


S1M10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staphylococcus aureus 



-346- 



WO 01/70955 



TABLE IA PCT/USO 1709180 



. SeqlD 


Clone name 


Organism 


2457 


S1M10000026A08 


Staphylococcus aureus 


j 2458 


S1M10000026A09 


Staphylococcus aureus 


2459 


S1M10000026A10 


Staphylococcus aureus 


2460 


S1M10000026A11 


Staphylococcus aureus 


2461 


S1M10000026B02 


Staphylococcus aureus 


2462 


S1M10000026B03 


Staphylococcus aureus 


2463 


S1M1OOO0026B05 


Staphylococcus aureus 


2464 


S1M10000026B06 


Staphylococcus aureus 


2465 


S1M10000026B07 


Staphylococcus aureus 


. 2466 


S1M10000026B10 


Staphylococcus aureus 


2467 


S1M10000026BU 


Staphylococcus aureus 


2468 


S1M10000026B12 


Staphylococcus aureus 


2469 


S1M10000026C01 


Staphylococcus aureus 


2470 


S1M10000026C06 


Staphylococcus aureus 


2471 


S1M10000026C07 


Staphylococcus aureus 


2472 


S1M10000026C08 


Staphylococcus aureus 


2473 


S1M10000026C11 


Staphylococcus aureus 


2474 


S1M10000026C12 


Staphylococcus aureus 


2475 


S1M10000026D04 


Staphylococcus aureus 


2476 


S1M10000026D05 


Staphylococcus aureus 


2477 


S1M10000026D06 


Staphylococcus aureus 


2478 


S1M10000026D07 


Staphylococcus aureus 


2479 


S1M10000026D08 


Staphylococcus aureus 


2480 


S1M10000026D10 


Staphylococcus aureus 


2481 


S1M10000026D12 


Staphylococcus aureus 


2482 


S1M10000026E01 


Staphylococcus aureus 


2483 


S1M10000026E07 


Staphylococcus aureus 


2484 


S1M10000026E09 


Staphylococcus aureus 


2485 


S1M10000026E10 


Staphylococcus aureus 


2486 


S1M10000026E11 


Staphylococcus aureus 


2487 


S1M10000026E12 


Staphylococcus aureus 


2488 


S1M10000026F01 


Staphylococcus aureus 


2489 


S1M10000026F03 


Staphylococcus aureus 


2490 


S1M10000026F04 


Staphylococcus aureus 


249L 


S1M10000026F05 


Staphylococcus aureus 


2492 


S1M10000026F06 


Staphylococcus aureus 


2493 


S1M10000026F07 


Staphylococcus aureus 


2494 


S1M10000026F08 


Staphylococcus aureus 


2495 


S1M10000026F09 


Staphylococcus aureus 


2496 


S1M10000026F10 


Staphylococcus aureus 


2497 


S1M10000026F11 


Staphylococcus aureus 


2498 


S1M10000026F12 


Staphylococcus aureus 


2499 


S1M10000026G01 


Staphylococcus aureus 


2500 


SIM10000026G03 


Staphylococcus aureus 


2501 


S1M10000026G04 


Staphylococcus aureus 


2502 


S1M10000026G05 


Staphylococcus aureus 


2503 


S1M10000026G06 


Staphylococcus aureus 


2504 


S1M10000026G07 


Staphylococcus aureus 


2505 


S1M10000026G09 


Staphylococcus aureus 
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2506 


S1M10000026G10 


Staphylococcus aureus 


2507 


S lM 1 0000026G12 


Staphylococcus aureus 


2508 


011/1 AAAA/iirrrA -i 

S 1 Ml 0000026HO 1 


Staphylococcus aureus 


2509 


O 1 \ Jfl AAAAAO^TTAO 

b 1 M 1 000002 6H02 


Staphylococcus aureus 


2510 


b l M 1 0000026H03 


Staphylococcus aureus 


2511 


S1M1 0000026H04 


Staphylococcus aureus 


2512 


S1M10000026H05 


Staphylococcus aureus 


2513 


S 1 M 1 0000026H07 


Staphylococcus aureus 


2514 


O 1 "ft .41 AAAAAA/l ¥/\n 

S 1 Ml 0000026H09 


Staphylococcus aureus 


2515 


S1M10000026H10 


Staphylococcus aureus 


2516 


S1M10000027A04 


Staphylococcus aureus 


1 2517 


S1M10000027A05 


Staphylococcus aureus 


2518 


S1M10000027A08 


Staphylococcus aureus 


2519 


S1M10000027A11 


Staphylococcus aureus 


2520 


S1M10000027B04 


Staphylococcus aureus 


2521 


S1M10000027B06 


Staphylococcus aureus 


2522 


S1M10000027B07 


Staphylococcus aureus 


2523 


S1M10000027B08 


Staphylococcus aureus 


2524 


S1M10000027B09 


Staphylococcus aureus 


2525 


S1M10000027B11 


Staphylococcus aureus 


2526 


S1M10000027C02 


Staphylococcus aureus 


2527 


S1M10000027C04 


Staphylococcus aureus 


2528 


S1M10000027C05 


Staphylococcus aureus 


2529 


fill #1 AAAAAi^l/^A/* 

S1M10000027C06 


Staphylococcus aureus 


2530 


S1M10000027C08 


Staphylococcus aureus 


2531 


S1M10000027C09 


Staphylococcus aureus 


2532 


S1M10000027D02 


Staphylococcus aureus 


2533 


f^ll if* /l /l /l /l /l/^^TTTX A\ 

S1MI000002TD03 


Staphylococcus aureus 


2534 


S1M10000027D05 


Staphylococcus aureus 


2535 


S1M10000027D06 


Staphylococcus aureus 


2536 


S1M10000027D08 


Staphylococcus aureus 


2537 


S1M10000027D09 


Staphylococcus aureus 


2538 


S1M10000027D10 


Staphylococcus aureus 


2539 


S1M10000027D11 


Staphylococcus aureus 


2540 


S1M10000027E05 


Staphylococcus aureus 


2541 


S1M10000027E06 


Staphylococcus aureus 


2542 


fl 1 1 jr 4 AAAAA/11T>A1 

S1M1 0000027E07 


Staphylococcus aureus 


2543 


Oil yr t AAAAAA7TAO 

S1M10000027E08 


Staphylococcus aureus 


2544 


nil jff AAAAAO^PAA 

S1M10000027E09 


Staphylococcus aureus 


1C A C 

2545 


O 1 X >f f AAA t\i\T%TC 1 1 

MM 10000027b 11 


Staphylococcus aureus 


Z54o 


C 1 \At AAAAAOT17A1 

a 1M 1 0000027F 0 1 


Staphylococcus aureus 


2547 


C t X At Af\/\A/\f7T?AO 

IS 1M 1 0000027F 02 


Staphylococcus aureus 


2548 


C 1 X A 1 AAAAA^TPAC 

S 1 M 1 0000027F 05 


Staphylococcus aureus 


">C/f A 

2549 


O 1 X A1 AAAAA^TT7A£ 

S1M10000027F06 


Staphylococcus aureus 




ollvllUUUUUZ/rUo 


otapnyiococcus aureus 


2551 


S1M10000027F09 


Staphylococcus aureus 


! 2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 
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2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


Staphylococcus aureus 


2558 


S1M10000027G11 


Staphylococcus aureus 


2559 


S1M10000027H02 


Staphylococcus aureus 


1 2560 


S1M10000027H04 


Staphylococcus aureus 


2561 


S1M10000027H05 


Staphylococcus aureus 


2562 


S1M10000027H06 


Staphylococcus aureus 


2563 


S1M10000027H07 


Staphylococcus aureus . 


2564 


S1M10000027H08 


Staphylococcus aureus 


2565 


S1M10000027H09 


Staphylococcus aureus 


2566 


S1M10000027H10 


Staphylococcus aureus 


2567 


S1M10000027H11 


Staphylococcus aureus 


2568 


S1M10000028A02 


Staphylococcus aureus 


2569 


S1M10000028A04 


Staphylococcus aureus 


2570 


S1M10000028A06 


Staphylococcus aureus 


2571 


S1M10000028A08 


Staphylococcus aureus 


2572 


S1M10000028B01 


Staphylococcus aureus 


2573 


S1M10000Q28B02 


Staphylococcus aureus 


2574 


S1M10000028B03 


Staphylococcus aureus 


2575 


SIM10000028B04 


Staphylococcus aureus 


2576 


SIM10000028B05 


Staphylococcus aureus 


2577 


S1M10000028B06 


Staphylococcus aureus 


2578 


SIM10000028B08 


Staphylococcus aureus 


2579 


S1M10000028B09 


Staphylococcus aureus 


2580 


S1M10000028C02 


Staphylococcus aureus 


2581 


SIM10000028C04 


Staphylococcus aureus 


2582 


SIM10000028C05 


Staphylococcus aureus 


2583 


S1M10000028C06 


Staphylococcus aureus 


2584 


S1M10000028C08 


Staphylococcus aureus 


2585 


S1M10000028D03 


Staphylococcus aureus 


s 2586 


S1M10000028D04 


Staphylococcus aureus 


2587 


S1M10000028D06 


Staphylococcus aureus 


2588 


S1M10000028D07 


Staphylococcus aureus 


2589 


S1M10000028D08 


Staphylococcus aureus 


2590 


SIM10000028D09 


Staphylococcus aureus 


2591 


S1M10000028E01 


Staphylococcus aureus 


2592 


S1M10000028E03 


Staphylococcus aureus 


2593 


S1M10000028E08 


Staphylococcus aureus 


2594 


S1M10000028F01 


Staphylococcus aureus 


2595 


S1M10000028F03 


Staphylococcus aureus 


2596 


S1M10000028F04 


Staphylococcus aureus 


2597 


S1M10000028F05 


Staphylococcus aureus 


2598 


S1M10000028F06 


Staphylococcus aureus 


2599 


S1M10000028F07 


Staphylococcus aureus 


2600 


S1M10000028G01 


Staphylococcus aureus 


2601 


S1M10000028G02 


Staphylococcus aureus 


2602 


S1M10000028G03 


Staphylococcus aureus 


2603 


S1M10000028G04 


Staphylococcus aureus 
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j 2604 


S1M100O0028GO5 


Staphylococcus aureus 


2605 


S1M10000028G06 


Staphylococcus aureus 


2606 


S1M10000028G08 


Staphylococcus aureus 


2607 


S 1M 1 0000028H03 


Staphylococcus aureus 


2608 


S1M10000028H04 


Staphylococcus aureus 


2609 


S1M10000028H05 


Staphylococcus aureus 


2610 


S1M10000029A02 \ 


Staphylococcus aureus 


2611 


S1M10000029A04 


Staphylococcus aureus 


2612 


nil #i nnnAn/\A a aa 

S1M10000029A09 


Staphylococcus aureus 


2613 


S1M10000029A10 


Staphylococcus aureus 


2614 


S1M10000029A11 


Staphylococcus aureus 


2615 


S1M10000029A12 


Staphylococcus aureus 


2616 


S1M10000029B02 


Staphylococcus aureus 


2617 


S1M10000029B03 


Staphylococcus aureus 


2618 


S1M10000029B04 


Staphylococcus aureus 


| 2619 


S1M10000029B05 


Staphylococcus aureus 


2620 


S1M10000029B06 


Staphylococcus aureus 


2621 


S1M10000029B08 


Staphylococcus aureus 


2622 


S1M10000029B10 


Staphylococcus aureus 


2623 


S1M10000029C02 


Staphylococcus aureus 


2624 


S1M10000029C03 


Staphylococcus aureus 


2625 


S1M10000029C05 


Staphylococcus aureus 


2626 


S1M10000029C07 


Staphylococcus aureus 


2627 


S1M10000029C09 


Staphylococcus aureus 


2628 


S1M10000029C10 


Staphylococcus aureus 


2629 


S1M10000029C12 


Staphylococcus aureus 


2630 


S1M10000029D02 


Staphylococcus aureus 


2631 


S1M10000029D05 


Staphylococcus aureus 


2632 


S1M10000029D09 


Staphylococcus aureus 


2633 


S1M10000029D10 


Staphylococcus aureus 


2634 


S1M10000029D12 


Staphylococcus aureus 


2635 


S1M10000029E02 


Staphylococcus aureus 


2636 


S1M10000029E05 


Staphylococcus aureus 


2637 


S1M10000029E10 


Staphylococcus aureus 


2638 


S1M10000029E11 


Staphylococcus aureus 


2639 


S1M10000029F01 


Staphylococcus aureus 


2640 


S1M10000029F02 


Staphylococcus aureus 


2641 


n 1 1 iTl AAAA A^ AT* A ii | 

S1M10000029F04 


Staphylococcus aureus 


2642 


1 jTl A A A A A A AT*< A At 

S1M10000029F09 


Staphylococcus aureus 


2643 


t*% -J jT4 AAAA A^\ AT* ^ A 

S1M10000029F10 


Staphylococcus aureus 


2644 


O « -» t AAAA A^\ AT* 1 "t 

S1M10000029F11 


Staphylococcus aureus 


2645 


S1M10000029F12 


Staphylococcus aureus 


2646 


S1M10000029GOI 


Staphylococcus aureus 


2647 


S 1M 1 0000029G02 


Staphylococcus aureus 


Z04o 


C t Ajf 1 AAA A AO Qrf'IAI 

o I Ml uuuuuzytju J 


Staphylococcus aureus 


2649 


S1M10000029G05 


Staphylococcus aureus 


2650 


S1M10000029G07 


Staphylococcus aureus 


2651 


S1M10000029G08 


Staphylococcus aureus 


2652 


S1M10000029G12 


Staphylococcus aureus 
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2653 


S1M10000029H01 


Staphylococcus aureus 


2654 


S1M1O000O29H05 


Staphylococcus aureus 


2655 


S1M10000029H06 


Staphylococcus aureus 


2656 


S1M10000029H08 


Staphylococcus aureus 


2657 


S1M10000Q29H09 


Staphylococcus aureus 


2658 


S1M10000029H10 


Staphylococcus aureus 


2659 


S1M10000030A02 


Staphylococcus aureus 


2660 


S1M10000030A05 


Staphylococcus aureus 


2661 


S1M10000030A09 


Staphylococcus aureus 


2662 


S1M100O003OA1O 


Staphylococcus aureus 


2663 


S1M10000030A11 


Staphylococcus aureus 


2664 


S1M10000030B02 


Staphylococcus aureus 


2665 


S1M10000030B05 


Staphylococcus aureus 


2666 


S1M10000030B07 


Staphylococcus aureus 


2667 


S1M10000030B09 


Staphylococcus aureus 


2668 


S1M10000030C02 


Staphylococcus aureus 


2669 


S1M10000030C03 


Staphylococcus aureus 


2670 


S1M10000030C04 


Staphylococcus aureus 


2671 


S1M10000030C05 


Staphylococcus aureus 


2672 


S1M10000030C08 


Staphylococcus aureus 


2673 


S1M10000030C09 


Staphylococcus aureus 


2674 


S1M10000030C10 


Staphylococcus aureus 


2675 


S1M10000030C12 


Staphylococcus aureus 


2676 


S1M10000030D01 


Staplrylococcus aureus 


2677 


S1M10000030D02 


Staphylococcus aureus 


2678 


S1M10000030D03 


Staphylococcus aureus 


2679 


S1M10000030D05 


Staphylococcus aureus 


2680 


S1M10000030D06 


Staphylococcus aureus 


2681 


S1M10000030D07 


Staphylococcus aureus 


2682 


S1M10000030D09 


Staphylococcus aureus 


2683 


S1M10000030D10 


Staphylococcus aureus 


2684 


S1M10000030D11 


Staphylococcus aureus 


2685 


S1M10000030E02 


Staphylococcus aureus 


2686 


S1M10000030E06 


Staphylococcus aureus 


2687 


S1M10000030E07 


Staphylococcus aureus 


2688 


S1M10000030E11 


Staphylococcus aureus 


2689 


S1M10000030E12 


Staphylococcus aureus 


2690 


S1M10000030F01 


Staphylococcus aureus 


2691 


S1M10000030F07 


Staphylococcus aureus 


2692 


S1M10000030F08 


Staphylococcus aureus 


2693 


S1M10000030F09 


Staphylococcus aureus 


2694 


S1M10000030F10 


Staphylococcus aureus 


2695 


S1M10000030G03 


Staphylococcus aureus 


2696 


S1M10000030G05 


Staphylococcus aureus 


2697 


S1M10000030G07 


Staphylococcus aureus 


2698 


S1M10000030G08 


Staphylococcus aureus 


2699 


S1M10000030G09 


Staphylococcus aureus 


2700 


S1M10000030G10 


Staphylococcus aureus 


2701 


S1M10000030G11 


Staphylococcus aureus 
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2702 


S1M10000030G12 


Staphylococcus aureus 


2703 


n 4 % Mt t\ AAA A AT TA « 

S1M10000030H01 


Staphylococcus aureus 


2704 


S1M10000030H02 


Staphylococcus aureus 


2705 


S 1M1 0000030H03 


Staphylococcus aureus 


2706 


S1M10000030H05 


Staphylococcus aureus 


2707 


ft * * M1 AAAAAA ATIAH 

S1M10000030H07 


Staphylococcus aureus 


2708 


S1M10000030H09 


Staphylococcus aureus 


2709 


S1M1 000003 1A03 


Staphylococcus aureus 


2710 


S1M10000031A08 


Staphylococcus aureus 


2711 


S1M10000031A10 


Staphylococcus aureus 


2712 


S1M1 000003 1B01 


Staphylococcus aureus 


2713 


S1M10000031B02 


Staphylococcus aureus 


| 2714 


S1M1 000003 1B04 


Staphylococcus aureus 


2715 


S1M10000031B11 


Staphylococcus aureus 


2716 


S1M10000031B12 


Staphylococcus aureus 


2717 


S1M10000031C04 


Staphylococcus aureus 


2718 


S1M10000031C07 


Staphylococcus aureus 


2719 


S1M10000031C09 


Staphylococcus aureus 


2720 


S1M10000031C11 


Staphylococcus aureus 


2721 


S1M10000031D06 


Staphylococcus aureus 


2722 


SI Ml 000003 1D07 


Staphylococcus aureus 


2723 


S1M10000031D08 


Staphylococcus aureus 


2724 


S1M1 000003 1D09 


Staphylococcus aureus 


2725 


S1M10000031E02 


Staphylococcus aureus 


2726 


S1M1 000003 1E03 


Staphylococcus aureus 


2727 


S1M10000031E04 


Staphylococcus aureus 


2728 


S1M10000031E07 


Staphylococcus aureus 


2729 


S1M10000031E08 


Staphylococcus aureus 


2730 


S1M10000031E10 


Staphylococcus aureus 


2731 


S1M10000031E12 


Staphylococcus aureus 


2732 


S1M10000031F02 


Staphylococcus aureus 


2733 


S1M10000031F03 


Staphylococcus aureus 


2734 


S1M10000031F04 


Staphylococcus aureus 


2735 


S1M10000031F05 


Staphylococcus aureus 


2736 


S1M10000031F08 


Staphylococcus aureus 


2737 


S1M10000031F10 


Staphylococcus aureus 


2738 


f*l "« *h AT t AAAA 1 T*l -i -* ~I 

S1M10000031FH 


Staphylococcus aureus 


2739 


S1M10000031F12 


Staphylococcus aureus 


2740 


niin AAAAAt -t Vi AA 

S1M10000031G02 


Staphylococcus aureus 


2741 


A f % 1 AAA AA^V 4 A^ 

SIM1 000003 1G03 


Staphylococcus aureus 


2742 


S1M10000031G04 


Staphylococcus aureus 


2743 


pit X 1 AAAAA1 1 f>f\£Z 

S I Ml 000003 1 G06 


Staphylococcus aureus 


2744 


O 1 1k /f 1 AAAAA1 1 riAA 

S IM 1 000003 1G09 


Staphylococcus aureus 


2745 


<"» f H jT » A A A A A>* f f A 

S1M10000031G10 


Staphylococcus aureus 




ciA/nnfkfin/viini i 
o 1JV1 1 UUUUuJ 1 Vj l i 


Staphylococcus aureus 


2747 


S1M10000031H01 


Staphylococcus aureus 


2748 


S1M10000031H02 


Staphylococcus aureus 


2749 


S1M10000031H06 


Staphylococcus aureus 


2750 


S1M1O000031H09 


Staphylococcus aureus 
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Organism 


2751 


S1M10000031H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 


2753 


S1M10000032A05 


Staphylococcus aureus 


2754 


S1M10000032A06 


Staphylococcus aureus 


2755 


S1M10000032A07 


Staphylococcus aureus 


2756 


S1M10000032A08 


Staphylococcus aureus 


| 2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1M10000032B01 


Staphylococcus aureus 


2759 


S1M10000032B05 


Staphylococcus aureus 


2760 


S1M10000032B07 


Staphylococcus aureus 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus aureus 


2763 


S1M10000032B12 


Staphylococcus aureus 


2764 


S1M10000032C01 


Staphylococcus aureus 


2765 


S1M10000032C03 


Staphylococcus aureus 


2766 


S1M10000032C04 


Staphylococcus aureus 


2767 


S1M10000032C05 


Staphylococcus aureus 


2768 


S1M10000032C09 


Staphylococcus aureus 


2769 


S1M10000032C10 


Staphylococcus aureus 


2770 


S1M10000032C11 


Staphylococcus aureus 


2771 


S1M10000032C12 


Staphylococcus aureus 


2772 


S1M10000032D03 


Staphylococcus aureus 


2773 


S1M10000032D06 


Staphylococcus aureus 


2774 


S1M10000032D07 


Staphylococcus aureus 


2775 


S1M10000032D09 


Staphylococcus aureus 


2776 


S1M10000032D11 


Staphylococcus aureus 


2777 


S1M10000032E02 


Staphylococcus aureus 


2778 


S1M10000032E03 


Staphylococcus aureus 


2779 


SIM10000032E04 


Staphylococcus aureus 


2780 


S1M10000032E06 


Staphylococcus aureus 


2781 


S1M10000032E08 


Staphylococcus aureus 


2782 


S1M10000032E09 


Staphylococcus aureus 


2783 


S1M10000032E10 


Staphylococcus aureus 


2784 


S1M10000032E11 


Staplrylococcus aureus 


2785 


S1M10000032E12 


Staphylococcus aureus 


2786 


SIM10000032F01 


Staphylococcus aureus 


2787 


SIM10000032F04 


Staphylococcus aureus 


2788 


SLM10000032F05 


Staphylococcus aureus 


2789 


S1M10000032F10 


Staphylococcus aureus 


2790 


S1M10000032F11 


Staphylococcus aureus 


2791 


S1M1OO00O32F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 


2794 


S1M10000032G04 


Staplrylococcus aureus 


2795 


S1M10000032G06 


Staphylococcus aureus 


2796 


SIM10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staplrylococcus aureus 


2798 


S1M10000032G12 


Staplrylococcus aureus 


2799 


S1M10000032H01 


Staphylococcus aureus 



-353- 



WO 01/70955 



TABLE I A 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


2800 


S1M10000032H04 


Staphylococcus aureus 


2801 


S lM 10000032H07 


Staphylococcus aureus 


2802 


SIM10000032H09 


Staphylococcus aureus 


2803 


S1M10000032HH 


Staphylococcus aureus 


2804 


SIM 10000033 A02 


Staphylococcus aureus 


2805 


filial AAAAAfl 4 

S1M10000033A07 


Staphylococcus aureus 


2806 


ni 1 1 1 AAAAAA M 1 aa 

S1M10000033A08 


Staphylococcus aureus 


2807 


S1M10000033A10 


Staphylococcus aureus 


2808 


S1M10000033B02 


Staphylococcus aureus 


2809 


S1M10000033B07 


Staphylococcus aureus 


2810 


S1M10000033B08 


Staphylococcus aureus 


2811 


S1M10000033B11 


Staphylococcus aureus 


2812 


S1M10000033B12 


Staphylococcus aureus 


2813 


S1M10000033C04 


Staphylococcus aureus 


2814 


S1M10000033DQ2 


Staphylococcus aureus 


2815 


S1M10000033D03 


Staphylococcus aureus 


2816 


SIM10000033D04 


Staphylococcus aureus 


2817 


SIM10000033D05 


Staphylococcus aureus 


2818 


S1M10000033D06 


Staphylococcus aureus 


2819 


S1M10000033D10 


Staphylococcus aureus 


2820 


S1M10000033D12 


Staphylococcus aureus 


2821 


S1M10000033E04 


Staphylococcus aureus 


2822 


S1M10000033E10 


Staphylococcus aureus 


2823 


S1M10000033E12 


Staphylococcus aureus 


2824 


S1M10000033F02 


Staphylococcus aureus 


2825 


S1M10000033F03 


Staphylococcus aureus 


2826 


S1M10000033F06 


Staphylococcus aureus 


2827 


S1M10000033F07 


Staphylococcus aureus 


2828 


S1M10000033F09 


Staphylococcus aureus 


2829 


S1M10000033F11 


Staphylococcus aureus 


2830 


S1M10000033G05 


Staphylococcus aureus 


2831 


S1M10000033G07 


Staphylococcus aureus 


2832 


S1M10000033G09 


Staphylococcus aureus 


2833 


S1M10000033G10 


Staphylococcus aureus 


2834 


S1M10000033G11 


Staphylococcus aureus 


2835 


-t ~m AT "t A A AAA<^ ^ ***\ * 

S1M10000033G12 


Staphylococcus aureus 


2836 


O •* » iff AAAAA^tTTA 1 

S1M10000033H01 


Staphylococcus aureus 


2837 


n m /1 AAAAA^^TTAA 

S1M10000033H02 


Staphylococcus aureus 


2838 


S1M10000033H03 


Staphylococcus aureus 


2839 


S1M10000033H07 


Staphylococcus aureus 


2840 


S 1 M 1 0000033H08 


Staphylococcus aureus 


^OA 1 

2841 


S1M1000OO33H09 


Staphylococcus aureus 


2842 


null AAAAftl 1TT1 A 

S1M1000OO33H10 


Staphylococcus aureus 


2843 


S1M100OOO33H1 1 


Staphylococcus aureus 




ol tVll u\)\)U\JJ c t l\VZ 


Staphylococcus aureus 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1M10000034A04 


Staphylococcus aureus 


2847 


S1M10000034A05 


Staphylococcus aureus 


| 2848 


S1M10000034A08 


Staphylococcus aureus 
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2849 


S1M10000034A09 


Staphylococcus aureus 


2850 


S1M10000034A11 


Staphylococcus aureus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


Staphylococcus aureus 


2853 


S1M10000034B05 


Staphylococcus aureus 


2854 


S1M10000034B06 


Staphylococcus aureus 


2855 


S1M10000034B07 


Staphylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staphylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M1000OO34CO7 


Staphylococcus aureus 


2863 


S1M10000034C09 


Staphylococcus aureus 


2864 


S1M10000034C12 


Staphylococcus aureus 


2865 


S1M10000034D01 


Staphylococcus aureus 


2866 


S1M10000034D05 


Staphylococcus aureus 


2867 


S1M10000034D06 


Staphylococcus aureus 


2868 


S1M10000034D07 


Staphylococcus aureus 


2869 


S1M10000034D08 


Staphylococcus aureus 


2870 


S1M10000034D10 


Staphylococcus aureus 


2871 


S1M10000034D11 


Staphylococcus aureus 


2872 


S1M10000034D12 


Staphylococcus aureus 


2873 


S1M10000034E01 


Staphylococcus aureus 


2874 


S1M10000034E02 


Staphylococcus aureus 


2875 


S1M10000034E04 


Staphylococcus aureus 


2876 


S1M10000034E05 


Staphylococcus aureus 


2877 


S1M10000034E06 


Staphylococcus aureus 


2878 


S1M10000034E07 


Staphylococcus aureus 


2879 


S1M10000034E10 


Staphylococcus aureus 


2880 


S1M10000034E11 


Staphylococcus aureus 


2881 


S1M10000034E12 


Staphylococcus aureus 


2882 


S1M10000034F01 


Staphylococcus aureus 


2883 


S1M10000034F02 


Staphylococcus aureus 


2884 


S1M10000034F03 


Staphylococcus aureus 


2885 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


Staphylococcus aureus 


2888 


S1M10000034F08 


Staphylococcus aureus 


2889 


S1M10000034F09 


Staphylococcus aureus 


2890 


S1M10000034F10 


Staphylococcus aureus 


2891 


S1M10000034F12 


Staphylococcus aureus 


2892 


S1M10000034G02 


Staphylococcus aureus 


2893 


S1M10000034G03 


Staphylococcus aureus 


2894 


S1M10000034G06 


Staphylococcus aureus 


2895 


S1M10000034G07 


Staphylococcus aureus 


2896 


S1M10000034G08 


Staphylococcus aureus 


2897 


S1M10000034G09 


Staphylococcus aureus 



-355- 



WO 01/70955 



TABLE IA PCT/USO 1/09180 



SeqED 


Clone name 


Organism 


2898 


S1M10000034G11 


Staphylococcus aureus 


2899 


S1M10000034G12 


Staphylococcus aureus 


2900 


S1M10000034H01 


Staphylococcus aureus 


2901 


S1M10000034H02 


Staphylococcus aureus 


2902 


S1M10000034H03 


Staphylococcus aureus 


2903 


S1M10000034H06 


Staphylococcus aureus 


2904 


S1M10000034H07 


Staphylococcus aureus 


2905 


S1M10000034H08 


Staphylococcus aureus 


2906 


S1M10000034H09 


Staphylococcus aureus 


2907 


S1M10000034H10 


Staphylococcus aureus 


2908 


S1M10000035A03 


Staphylococcus aureus 


2909 


S1M10000035A08 


Staphylococcus aureus 


2910 


S1M10000035A09 


Staphylococcus aureus 


2911 


S1M1OOO0035A1O 


Staphylococcus aureus 


2912 


S1M10000035A11 


Staphylococcus aureus 


2913 


S1M10000035A12 


Staphylococcus aureus 


2914 


S1M10000035B0L 


Staphylococcus aureus 


2915 


S1M10000035B03 


Staphylococcus aureus 


2916 


S1M10000035B04 


Staphylococcus aureus 


2917 


S1M10000035B08 


Staphylococcus aureus 


2918 


S1M10000035B1I 


Staphylococcus aureus 


2919 


S1M10000035C01 


Staphylococcus aureus 


2920 


S1M10000035C02 


Staphylococcus aureus 


2921 


S1M10000035C04 


Staphylococcus aureus 


2922 


S1M10000035C06 


Staphylococcus aureus 


2923 


S1M10000035C11 


Staphylococcus aureus 


2924 


S1M10000035D01 


Staphylococcus aureus 


2925 


S1M10000035D04 


Staphylococcus aureus 


2926 


S1M10000035D06 


Staphylococcus aureus 


2927 


S1M10000035D09 


Staphylococcus aureus \ 


2928 


S1M10000035D12 


Staphylococcus aureus 


2929 


S1M10000035E02 


Staphylococcus aureus 


2930 


S1M10000035E03 


Staphylococcus aureus 


2931 


S1M10000035E04 


Staphylococcus aureus 


2932 


S1M10000035E08 


Staphylococcus aureus 


2933 


S1M10000035E09 


Staphylococcus aureus 


2934 


S1M10000035E12 


Staphylococcus aureus 


2935 


S1M10000035F03 


Staphylococcus aureus 


2936 


S1M10000035F04 


Staphylococcus aureus 


2937 


S1M1 000003 5F09 


Staphylococcus aureus 


2938 


S1M10000035F12 


Staphylococcus aureus 


2939 


SIM 1000003 5G02 


Staphylococcus aureus 


2940 


S1M1O000035GO9 


Staphylococcus aureus 


2941 


SIMI0000035G11 


Staphylococcus aureus 




o I M IUUUUU J J kj YL 


Staphylococcus aureus 


2943 


S1M10000035H01 


Staphylococcus aureus 


2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M10000035H09 


Staphylococcus aureus 



-356- 



WO 01/70955 



TABLE IA 



PCT7US01/09180 



SeqID 


Clone name 


Organism 


2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H11 


Staphylococcus aureus 


2949 


S1M10000036A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staphylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


2952 


S1M10000036A05 


Staphylococcus aureus 


2953 


S1M10000036A08 


Staphylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


S1M100G0036A12 


Staphylococcus aureus 


2956 


S1M10000036B04 


Staphylococcus aureus 


2957 . 


SIM10000036B06 


Staphylococcus aureus 


2958 


S1M10000036B07 


Staphylococcus aureus 


2959 


SIM10000036B08 


Staphylococcus aureus 


2960 


SIM10000036B11 


Staphylococcus aureus 


| 2961 


S1M10000036B12 


Staphylococcus aureus 


2962 


S1M10000036C01 


Staphylococcus aureus 


2963 


SIML0000036C03 


Staphylococcus aureus 


2964 


S1M10000036C04 


Staphylococcus aureus 


2965 


S1M10000036C05 


Staphylococcus aureus 


2966 


S1M10000036C06 


Staphylococcus aureus 


2967 


S1M10000036C07 


Staphylococcus aureus 


2968 


SIM10000036C09 


Staphylococcus aureus 


2969 


S1M10000036C10 


Staphylococcus aureus 


2970 


S1M10000036D02 


Staphylococcus aureus 


2971 


S1M10000036D03 


Staphylococcus aureus 


2972 


S1M10000036D06 


Staphylococcus aureus 


2973 


S1M10000036D08 


Staphylococcus aureus 


2974 


S1M10000036D10 


Staphylococcus aureus 


2975 


S1M10000036DI1 


Staphylococcus aureus 


2976 


S1M10000036D12 


Staphylococcus aureus 


2977 


S1M10000036E06 


Staphylococcus aureus 


2978 


S1M10000036E08 


Staphylococcus aureus 


2979 


S1M10000036E11 


Staphylococcus aureus 


2980 


S1M10000036F06 


Staphylococcus aureus 


2981 


S1M10000036F07 


Staphylococcus aureus 


2982 


S1M10000036F08 


Staphylococcus aureus 


2983 


S1M10000036F09 


Staphylococcus aureus 


2984 


S1M10000036F10 


Staphylococcus aureus 


2985 


S1M10000036F11 


Staphylococcus aureus 


2986 


S1M10000036G03 


Staphylococcus aureus 


2987 


S1M10000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


Staphylococcus aureus 


2989 


S1M10000036G11 


Staphylococcus aureus 


2990 


S1M10000036H01 


Staphylococcus aureus 


2991 


S1M10000036H02 


Staphylococcus aureus 


2992 


S1M10000036H03 


Staphylococcus aureus 


2993 


S1M10000036H04 


Staphylococcus aureus 


2994 


S1M10000036H05 


Staphylococcus aureus 


2995 


S1M10000036H06 


Staphylococcus aureus 



-357- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqED 


Clone name 


Organism 


2996 


S1M10000036H08 


Staphylococcus aureus 


2997 


S1M10000036H11 


Staphylococcus aureus 


2998 


S1M10000037A02 


Staphylococcus aureus 


2999 


S 1M10000037A03 


Staphylococcus aureus 


3000 


S1M10000037A06 


Staphylococcus aureus 


3001 


S1M10000037A08 


Staphylococcus aureus 


3002 


S1M10000037A09 


Staphylococcus aureus 


3003 


nt 1/mAAAnmi •« 

S1M10000037A11 


Staphylococcus aureus 


3004 


S1M10000037A12 


Staphylococcus aureus 


3005 


S1M10000037B03 


Staphylococcus aureus 


3006 


S1M10000037B04 


Staphylococcus aureus 


3007 


S1M10000037B05 


Staphylococcus aureus 


3008 


S1M10000037B06 


Staphylococcus aureus 


3009 


S1M10000037B07 


Staphylococcus aureus 


3010 


S1M10000037B08 


Staphylococcus aureus 


3011 


S1M10000037B10 


Staphylococcus aureus 


3012 


S1M10000037B11 


Staphylococcus aureus 


3013 


S1M10000037B12 


Staphylococcus aureus 


3014 


S1M10000037C05 


Staphylococcus aureus 


3015 


S1M10000037C06 


Staphylococcus aureus 


3016 


S1M10000037C07 


Staphylococcus aureus 


3017 


S1M10000037C08 


Staphylococcus aureus 


3018 


S1M10000037C09 


Staphylococcus aureus 


3019 


S1M10000037C10 


Staphylococcus aureus 


3020 


S1M10000037D04 


Staphylococcus aureus 


3021 


SIM10000037D05 


Staphylococcus aureus 


3022 


S1M10000037D06 


Staphylococcus aureus 


3023 


S1M10000037D09 


Staphylococcus aureus 


3024 


SIM10000037D12 


Staphylococcus aureus 


3025 


S1M10000037E02 


Staphylococcus aureus 


3026 


S1M10000037E03 


Staphylococcus aureus 


3027 


SIM10000037E06 


Staphylococcus aureus 


3028 


S1M10000037E08 


Staphylococcus aureus 


3029 


S1M10000037E09 


Staphylococcus aureus 


3030 


ft AAA AAA / 1 l'» 4 A 

S1M10000037E10 


Staphylococcus aureus 


3031 


4^ 1 ^* 1 A A A AAA /II'* ~t 1 

S1M10000037E11 


Staphylococcus aureus 


3032 


S1M10000037E12 


Staphylococcus aureus 


3033 


n 1 > / 4 A A A A A1 ' IT'AA 

S1M10000037F02 


Staphylococcus aureus 


3034 


S 1 M 1 000003 7F03 


Staphylococcus aureus 


3035 


SlM10000037r04 


Staphylococcus aureus \ 


3036 


C1lk/tAAnAft1*TT7Ae ^ 

SlMl0000037r05 


Staphylococcus aureus 


-inn 
3037 


S 1M 1000003 7F06 


Staphylococcus aureus 


3038 


O 1**1 AAAAAIWrtl 

SIM10000037F07 


Staphylococcus aureus 


3039 


O 1 K if T AAAAA1 *7T7A O 

S 1M 10000037F0 8 


Staphylococcus aureus 


"2 HAH 


oijviiuuuuuj /ruy 


Staphylococcus aureus 


3041 


S1M10000037F10 


Staphylococcus aureus 


3042 


S1M10000037G01 


Staphylococcus aureus 


3043 


S1M100OOO37G02 


Staphylococcus aureus 


3044 


S1M10000037G03 


Staphylococcus aureus 



-358- 



WO 01/70955 



TABLE IA 



PCT/US01709180 



SeqID 


Clone name 


Organism 


3045 


S1M10000037G06 


Staphylococcus aureus 


3046 


S1M10000037G07 


Staphylococcus aureus 


3047 


S1M10000037G08 


Staphylococcus aureus 


3048 


S1M10000037G10 


Staphylococcus aureus 


3049 


S1M10000037H02 


Staphylococcus aureus 


3050 


S1M10000037H03 


Staphylococcus aureus 


3051 


S1M10O00037H05 


Staphylococcus aureus 


3052 


S1M10000037H07 


Staphylococcus aureus 


3053 


S1M10000037H08 


Staphylococcus aureus 


3054 


S1M10000037H09 


Staphylococcus aureus 


3055 


S1M10000037H11 


Staphylococcus aureus 


3056 


S1M10000038A04 


Staphylococcus aureus 


3057 


S1M1OOOO038A07 


Staphylococcus aureus 


3058 


S1M1OOO0038A08 


Staphylococcus aureus 


3059 


S1M10000038A09 


Staphylococcus aureus 


3060 


S1M1OOOO038A11 


Staphylococcus aureus 


3061 


S1M10000038A12 


Staphylococcus aureus 


3062 


S1M10000038B01 


Staphylococcus aureus 


3063 


S1M10000038B03 


Staphylococcus aureus 


3064 


S1M10000038B07 


Staphylococcus aureus 


3065 


S1M1O000038B08 


Staphylococcus aureus 


3066 


S1M10000038B09 


Staphylococcus aureus 


3067 


S1M10000038B12 


Staphylococcus aureus 


3068 


S1M10000038C01 


Staphylococcus aureus 


3069 


S1M10000038C02 


Staphylococcus aureus 


3070 


S1M10000038C06 


Staphylococcus aureus 


3071 


S1M10000038C08 


Staphylococcus aureus 


3072 


S1M10000038C10 


Staphylococcus aureus 


3073 


S1M10000038C11 


Staphylococcus aureus 


3074 


S1M10000038C12 


Staphylococcus aureus 


3075 


SIM1000003SD02 


Staphylococcus aureus 


3076 


S1M10000038D05 


Staphylococcus aureus 


3077 


S1M10000038D07 


Staphylococcus aureus 


3078 


S1M1O000038D08 


Staphylococcus aureus 


3079 


S1M1O00O038D09 


Staphylococcus aureus 


3080 


S1M10000038D10 


Staphylococcus aureus 


3081 


S1M1OO00038D11 


Staphylococcus aureus 


3082 


S1M10000038D12 


Staphylococcus aureus 


3083 


S1M10000038E01 


Staphylococcus aureus 


3084 


S1M10000038E02 


Staphylococcus aureus 


3085 


S1M10000038E03 


Staphylococcus aureus . 


3086 


S1M10000038E04 


Staphylococcus aureus 


3087 


S1M10000038E05 


Staphylococcus aureus 


3088 


S1M10000038E06 


Staphylococcus aureus 


3089 


S1M10000038E07 


Staphylococcus aureus \ 


3090 


S1M10000038E10 


Staphylococcus aureus 


3091 


SIM10000038E12 


Staphylococcus aureus 


3092 


S1M10000038F03 


Staphylococcus aureus 


3093 


S1M10000038F04 


Staphylococcus aureus 



-359- 



WO 01/70955 



TABLE IA PCT/US01/O9180 



SeqID 


Clone name 


Organism 


3094 


S1M10000038F05 


Staphylococcus aureus 


3095 


S1M10000038F06 ^ 


Staphylococcus aureus 


3096 


S1M10000038F08 


Staphylococcus aureus 


3097 


S1M10000038F09 


Staphylococcus aureus 


3098 


S1M10000038F10 


Staphylococcus aureus 


3099 


S1M10000038F11 


Staphylococcus aureus 


3100 


S1M10000038F12 


Staphylococcus aureus 


3101 


S1M10000038G01 


Staphylococcus aureus 


3102 


S1M100OOO38GO3 


Staphylococcus aureus 


3103 


S1M10000038G04 


Staphylococcus aureus 


3104 


S1M10000038G06 


Staphylococcus aureus 


3105 


S1M10000038G08 


Staphylococcus aureus 


3106 


S1M10000038G10 


Staphylococcus aureus 


3107 


S1M10000038GU 


Staphylococcus aureus 


3108 


S1M10000038G12 


Staphylococcus aureus 


3109 


S1M10000038H03 


Staphylococcus aureus 


3110 


S1M10000038H07 


Staphylococcus aureus 


3111 


S1M10000038H09 


Staphylococcus aureus 


3112 


S1M10000038H11 


Staphylococcus aureus 


3113 


S1M10000039A02 


Staphylococcus aureus 


3114 


S1M10000039A05 


Staphylococcus aureus 


3115 


S1M10000039A07 


Staphylococcus aureus 


3116 


S1M10000039A08 


Staphylococcus aureus 


3117 


S1M10000039A11 


Staphylococcus aureus 


3118 


S1M10000039A12 


Staphylococcus aureus 


3119 


S1M10000039B02 


Staphylococcus aureus 


3120 


S1M10000039B06 


Staphylococcus aureus 


3121 


S1M10000039B07 


Staphylococcus aureus 


3122 


S1M10000039B10 


Staphylococcus aureus 


3123 


S1M10000039B12 


Staphylococcus aureus 


3124 


S1M10000039C04 


Staphylococcus aureus 


3125 


S1M10000039C06 


Staphylococcus aureus 


3126 


S1M10000039C07 


Staphylococcus aureus 


3127 


S1M10000039C08 


Staphylococcus aureus 


3128 


S1M10000039C09 


Staphylococcus aureus 


3129 


S1M10000039C10 


Staphylococcus aureus 


3130 


S1M10000039C11 


Staphylococcus aureus 


3131 


S1M10000039D02 


Staphylococcus aureus 


3132 


S1M10000039D09 


Staphylococcus aureus 


3133 


S1M10000039D10 


Staphylococcus aureus 


3134 


S1M10000039E01 


Staphylococcus aureus 


3135 


S1M10000039E08 


Staphylococcus aureus 


3136 


S1M10000039E09 


Staphylococcus aureus 


3137 


S1M10000039E10 


Staphylococcus aureus 


31-38 


blMIOOUUOJybl 1 


Staphylococcus aureus 


3139 


S1M10000039F02 


Staphylococcus aureus 


3140 


S1M10000039F03 


Staphylococcus aureus 


3141 


S1M10000039F05 


Staphylococcus aureus 


3142 


S1M10000039F07 


Staphylococcus aureus 



-360- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqID 


Clone name 


Organism 


3143 


S1M10000039F08 


Staphylococcus aureus 


3144 


S1M10000039F09 


Staphylococcus aureus 


3145 


S1M10000039F10 


Staphylococcus aureus 


3146 


S1M10000039F12 


Staphylococcus aureus 


3147 


S1M10000039G03 


Staphylococcus aureus 


3148 


S1M10000039G04 


Staphylococcus aureus 


3149 


S1M10000039G07 


Staphylococcus aureus 


3150 


S1M10O0OO39G10 


Staphylococcus aureus 


3151 


S1M10000039H02 


Staphylococcus aureus 


3152 


S1M10000039H03 


Staphylococcus aureus 


3153 


S1M10000039H04 


Staphylococcus aureus 


3154 


S1M10000039H06 


Staphylococcus aureus 


3155 


S1M10000039H07 


Staphylococcus aureus 


3156 


S1M10000039H08 


Staphylococcus aureus 


3157 


S1M10000040A04 


Staphylococcus aureus 


3158 


S1M10000040A05 


Staphylococcus aureus 


3159 


S1M10000040A07 


Staphylococcus aureus 


3160 


S1M10000040A08 


Staphylococcus aureus 


3161 


S1M10000040A10 


Staphylococcus aureus 


3162 


SIM10000040AU 


Staphylococcus aureus 


3163 


S1M10000040B01 


Staphylococcus aureus 


3164 


S1M10000040B03 


Staphylococcus aureus 


3165 


S1M10000040B07 


Staphylococcus aureus 


3166 


S1M10000040B11 


Staphylococcus aureus 


3167 


S1M10000040C03 


Staphylococcus aureus 


3168 


S1M10000040C04 


Staphylococcus aureus 


3169 


S1M10000040C05 


Staphylococcus aureus 


3170 


S1M10000040C06 


Staphylococcus aureus 


3171 


S1M10000040C07 


Staphylococcus aureus 


3172 


S1M10000040C08 


Staphylococcus aureus 


3173 


S1M10000040C10 


Staphylococcus aureus 


3174 


S1M10000040C11 


Staphylococcus aureus 


3175 


S1M10000040D01 


Staphylococcus aureus 


3176 


S1M10000040D03 


Staphylococcus aureus 


3177 


SIM10000040D08 


Staphylococcus aureus 


3178 


S1M10000040D09 


Staphylococcus aureus 


3179 


S1M10000040D11 


Staphylococcus aureus 


3180 


S1M10000040E01 


Staphylococcus aureus 


3181 


S1M10000040E02 


Staphylococcus aureus 


3182 


S1M10000040E04 


Staphylococcus aureus 


3183 


S1M10000040E05 


Staphylococcus aureus 


3184 


S1M10000040E06 


Staphylococcus aureus 


3185 


S1M10000040E07 


Staphylococcus aureus 


3186 


S1M10000040E09 


Staphylococcus aureus 


3187 


S1M10000040E10 


Staphylococcus aureus 


3188 


S1M10000040E11 


Staphylococcus aureus 


3189 


S1M10000040E12 


Staphylococcus aureus 


3190 


S1M10000040F01 


Staphylococcus aureus 


3191 


S1M10000040F02 


Staphylococcus aureus 



-361- 
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SeqID 


Clone name 


Organism 


3192 


S1M10000040F03 


Staphylococcus aureus 


3193 


S1M10000040F04 


Staphylococcus aureus 


1 3194 


S1M10000040F05 


Staphylococcus aureus 


3195 


S1M10000040F06 


Staphylococcus aureus 


3196 


S1M10000040F08 


Staphylococcus aureus 


3197 


S1M10000040F09 


Staphylococcus aureus 


3198 


S1M10000040F12 


Staphylococcus aureus 


3199 


S1M10000040G01 


Staphylococcus aureus 


3200 


S1M10000040G02 


Staphylococcus aureus I 


3201 


S1M10000040G04 


Staphylococcus aureus 


3202 


S1M10000040G07 


Staphylococcus aureus 


3203 


S1M10000040G08 


Staphylococcus aureus 


3204 


S1M10000040G12 


Staphylococcus aureus 


3205 


S1M10000040H02 


Staphylococcus aureus 


3206 


S1M10000040H03 


Staphylococcus aureus 


3207 


S1M10000040H04 


Staphylococcus aureus 


3208 


S1M10000040H05 


Staphylococcus aureus 


3209 


S1M10000040H07 


Staphylococcus aureus 


3210 


S1M10000040H10 


Staphylococcus aureus 


3211 


SI Ml 000004 1A03 


Staphylococcus aureus 


3212 


S1M10000041B02 


Staphylococcus aureus 


3213 


S1M10000041B03 


Staphylococcus aureus 


3214 


S1M10000041B05 


Staphylococcus aureus 


3215 


S1M10000041B06 


Staphylococcus aureus 


3216 


S1M10000041B07 


Staphylococcus aureus 


3217 


S1M10000041B12 


Staphylococcus aureus 


3218 


S1M10000041C08 


Staphylococcus aureus 


3219 


S1M10000041C10 


Staphylococcus aureus 


3220 


S1M10000041C11 


Staphylococcus aureus 


3221 


S1M10000041D06 


Staphylococcus aureus 


3222 


S1M10000041D07 


Staphylococcus aureus 


3223 


S1M10000041D08 


Staphylococcus aureus 


3224 


S1M10000041D10 


Staphylococcus aureus 


3225 


S1M10000041D12 


Staphylococcus aureus 


3226 


S1M10000041E03 


Staphylococcus aureus 


3227 


S1M10000041E06 


Staphylococcus aureus 


3228 


S1M10000041E09 


Staphylococcus aureus 


3229 


S1M10000041E12 


Staphylococcus aureus 


3230 


S1M10000041F03 


Staphylococcus aureus 


3231 


S1M10000041F11 


Staphylococcus aureus 


3232 


S1M10000041F12 


Staphylococcus aureus 


3233 


S1MIO000O41GO1 


Staphylococcus aureus 


3234 


S1M10000041G06 


Staphylococcus aureus 


3235 


nil yf i AAAAa j i />aa 

S 1M 1 000 004 1 G08 


Staphylococcus aureus 


jZJO 


o 1 JVl 1UUUUU4 1 lJ III 


Staphylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 



-362- 
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SeqID 


Clone name 


Organism 


3241 


S1M10000041H07 


Staphylococcus aureus 


3242 


S1M10000041H08 


Staphylococcus aureus 


3243 


S1M10000041H09 


Staphylococcus aureus 


3244 


S1M10000042A04 


Staphylococcus aureus 


3245 


S1M10000042A05 


Staphylococcus aureus 


3246 


S1M10000042A06 


Staphylococcus aureus 


3247 


S1M10000042A07 


Staphylococcus aureus 


3248 


S1M10000042A09 


Staphylococcus aureus 


3249 


S1M10000042A11 


Staphylococcus aureus 


3250 


S1M10000042A12 


Staphylococcus aureus 


3251 


S1M10000042B02 


Staphylococcus aureus 


3252 


S1M10000042B03 


Staphylococcus aureus 


3253 


S1M10000042B06 


Staphylococcus aureus 


3254 


S1M10000042B07 


Staphylococcus aureus 


3255 


S1M10000042B08 


Staphylococcus aureus 


3256 


S1M10000042B09 


Staphylococcus aureus 


3257 


S1M10000042B10 


Staphylococcus aureus 


. 3258 


S1M10000042B11 


Staphylococcus aureus 


3259 


S1M10000042B12 


Staphylococcus aureus 


3260 


SIM10000042C02 


Staphylococcus aureus 


3261 


S1M10000042C06 


Staphylococcus aureus 


3262 


S1M10000042C10 


Staphylococcus aureus 


3263 


S1M10000042C11 


Staphylococcus aureus 


3264 


S1M10000042D04 


Staphylococcus aureus 


3265 


S1M10000042D07 


Staphylococcus aureus 


3266 


S1M10000042D10 


Staphylococcus aureus 


3267 


S1M10000042D11 


Staphylococcus aureus 


3268 


S1M10000042E03 


Staphylococcus aureus 


3269 


S1M10000042E06 


Staphylococcus aureus 


3270 


S1M10000042E08 


Staphylococcus aureus 


3271 


S1M10000042F01 


Staphylococcus aureus 


3272 


S1M10000042F02 


Staphylococcus aureus 


3273 


S1M10000042F05 


Staphylococcus aureus 


3274 


S1M10000042F06 


Staphylococcus aureus 


3275 


S1M10000042F08 


Staphylococcus aureus 


3276 


S1M10000042F09 


Staphylococcus aureus 


3277 


SIMI0000042F10 


Staphylococcus aureus 


3278 


S1MI0000042F11 


Staphylococcus aureus 


3279 


S1M10000042G01 


Staphylococcus aureus 


3280 


S1M10000042G03 


Staphylococcus aureus 


3281 


S1M10000042G08 


Staphylococcus aureus 


3282 


S1M10000042G09 


Staphylococcus aureus 


3283 


S1M10000042G12 


Staphylococcus aureus 


3284 


S1M10000042H05 


Staphylococcus aureus 


3285 


S1M10000042H07 


Staphylococcus aureus 


3286 


S1M10000042H11 


Staphylococcus aureus 


3287 


S1M10000043A02 


Staphylococcus aureus 


3288 


S1M10000043A03 


Staphylococcus aureus 


! 3289 


SIM10000043A04 


Staphylococcus aureus 
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SeqED 


Clone name 


Organism 


3290 


S1M10000043A06 


Staphylococcus aureus 


3291 


S1M10000043A07 


Staphylococcus aureus 


3292 


S 1M10000043A08 


Staphylococcus aureus 


3293 


S1M10000043A10 


Staphylococcus aureus 


3294 


S1M10000043A11 


Staphylococcus aureus 


3295 


S1M10000043A12 


Staphylococcus aureus 


3296 


S1M10000043B01 


Staphylococcus aureus 


3297 


S1M10000043B02 


Staphylococcus aureus 


3298 


S1M10000043B07 


Staphylococcus aureus 


3299 


S1M10000043B08 


Staphylococcus aureus 


3300 


S1M10000043B09 


Staphylococcus aureus 


3301 


S1M10000043B10 


Staphylococcus aureus 


3302 


S1M10000043B12 


Staphylococcus aureus 


3303 


S1M10000043C02 


Staphylococcus aureus 


3304 


S1M10000043C07 


Staphylococcus aureus 


3305 


S1M10000043C11 


Staphylococcus aureus 


3306 


S1M10000043C12 


Staphylococcus aureus 


3307 


S1M10000043D01 


Staphylococcus aureus 


3308 


S1M10000043D02 


Staphylococcus aureus 


3309 


S1M10000043D04 


Staphylococcus aureus 


3310 


SIMI0000043D10 


Staphylococcus aureus 


3311 


S1M10000043D12 


Staphylococcus aureus 


3312 


S1M10000043E02 


Staphylococcus aureus 


3313 


S1M10000043E03 


Staphylococcus aureus 


3314 


S1M10000043E05 


Staphylococcus aureus 


3315 


S1M10000043E07 


Staphylococcus aureus 


3316 


S1M10000043E08 


Staphylococcus aureus 


3317 . 


S1M10000043E10 


Staphylococcus aureus 


3318 I 


S1M10000043EU 


Staphylococcus aureus 


3319 


S1M10000043E12 


Staphylococcus aureus 


3320 


S1M10000043F01 


Staphylococcus aureus 


3321 


S1M10000043F05 


Staphylococcus aureus 


3322 


S1M10000043F07 


Staphylococcus aureus 


3323 


SIM10000043F08 


Staphylococcus aureus 


3324 


S1M10000043F09 


Staphylococcus aureus 


3325 


S1M10000043G01 


Staphylococcus aureus 


3326 


SIM10000043G04 


Staphylococcus aureus 


3327 


S1M10000043G05 


Staphylococcus aureus 


3328 


n 1 1 *t AAAAa A y^t r\ /a 

S 1M 1 0000043 G09 


Staphylococcus aureus 


3329 


SIM10000043G10 


Staphylococcus aureus j 


3330 


S 1M 1 0000043 HO I 


Staphylococcus aureus 


3331 


S 1M 1 0000043 H03 


Staphylococcus aureus 


3332 


S 1 M 1 0000043 H04 


Staphylococcus aureus 


3333 


ClXiTI AAAAAjI 1 YTf\C 

S 1 M 1 0000043 H05 


Staphylococcus aureus 


J DO'* 


o 1 JVl 1 UUU lAJ*f J riwo 


Staphylococcus aureus 


3335 


S1M10000043H09 


Staphylococcus aureus 


3336 


S1M10000043H10 


Staphylococcus aureus 


! 3337 


S1M10000043HU 


Staphylococcus aureus 


3338 


S1M10000044A02 


Staphylococcus aureus 
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SeqtD 
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Organism 


3339 


S1M10000044A06 


Staphylococcus aureus 


3340 


S1M10000044A08 


Staphylococcus aureus 


3341 


S1M10000044A09 


Staphylococcus aureus 


3342 


S1M10000044A11 


Staphylococcus aureus 


3343 


S1M10000044A12 


Staphylococcus aureus 


3344 


S1M10000044B01 


Staphylococcus aureus 


3345 


S1M10000044B02 


Staphylococcus aureus 


3346 


S1M10000044B05 


Staphylococcus aureus 


3347 


S1M10000044B06 


Staphylococcus aureus 


3348 


S1M10000044B08 


Staphylococcus aureus 


3349 


S1M10000044B11 


Staphylococcus aureus 


3350 


S1M10000044B12 


Staphylococcus aureus 


3351 


S1M10000044C04 


Staphylococcus aureus 


3352 


S1M10000044C06 


Staphylococcus aureus 


3353 


S1M10000044C07 


Staphylococcus aureus 


3354 


S1M10000044C08 


Staphylococcus aureus 


3355 


S1M10000044CU 


Staphylococcus aureus 


3356 


S1M10000044C12 


Staphylococcus aureus 


3357 


S1M10000044D01 


Staphylococcus aureus 


3358 


S1M10000044D04 


Staphylococcus aureus 


3359 


S1M10000044D06 


Staphylococcus aureus 


3360 


SIML0000044D08 


Staphylococcus aureus 


3361 


S1M10000044D09 


Staphylococcus aureus 


3362 


S1M10000044D10 


Staphylococcus aureus 


3363 


S1M10000044D11 


Staphylococcus aureus 


3364 


S1M10000044D12 


Staphylococcus aureus 


3365 


SIM10000044E01 


Staphylococcus aureus 


3366 


S1M10000044E02 


Staphylococcus aureus 


3367 


S1M10000044E06 


Staphylococcus aureus 


3368 


S1M10000044E07 


Staphylococcus aureus 


3369 


SIM10000044E09 


Staphylococcus aureus 


3370 


S1M10000044E10 


Staphylococcus aureus 


3371 


S1M10000044E11 


Staphylococcus aureus 


3372 


SIM10000044F02 


Staphylococcus aureus 


3373 


S1M10000044F06 


Staphylococcus aureus 


3374 


S1M10000044F08 


Staphylococcus aureus 


3375 


S1M10000044F10 


Staphylococcus aureus 


3376 


S1M10000044G02 


Staphylococcus aureus 


3377 


S1M10000044G05 


Staphylococcus aureus 


3378 


S1M10000044G08 


Staphylococcus aureus 


3379 


S1M10000044G10 


Staphylococcus aureus 


3380 


S1M10000044G11 


Staphylococcus aureus 


3381 


S1M10000044H06 


Staphylococcus aureus 


3382 


S1M10000044H07 


Staphylococcus aureus 


3383 


S1M10000044H08 


Staphylococcus aureus 


3384 


S1M10000044H09 


Staphylococcus aureus 


3385 


S1M10000044H10 


Staphylococcus aureus 


3386 


S1M10000044H11 


Staphylococcus aureus 


3387 


S1M10000045A02 


Staphylococcus aureus 
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SeqU) 


Clone name 


Organism 


3388 


S1M10000045A06 


Staphylococcus aureus 


3389 


S1M10000045A07 


Staphylococcus aureus 


3390 


S1M10000045A08 


Staphylococcus aureus 


3391 


S1M10000045A12 


Staphylococcus aureus 


3392 


S1M10000045B01 


Staphylococcus aureus 


3393 


S1M10000045B02 


Staphylococcus aureus 


3394 


S1M10000045B03 


Staphylococcus aureus 


3395 


S1M10000045B07 


Staphylococcus aureus 


3396 


S1M10000045B10 


Staphylococcus aureus 


335>7 


SIM1Q000045BU 


Staphylococcus aureus 


3398 


S1M10000045B12 


Staphylococcus aureus 


3399 


S1M10000045C02 


Staphylococcus aureus 


3400 


S1M10000045C03 


Staphylococcus aureus 


3401 


S1M10000045C04 


Staphylococcus aureus 


3402 


S1M10000045C05 


Staphylococcus aureus 


3403 


S1M10000045C07 


Staphylococcus aureus 


3404 


S1M10000045C09 


Staphylococcus aureus 


3405 


S1M10000045D01 


Staphylococcus aureus 


3406 


S1M10000045D03 


Staphylococcus aureus 


3407 


SIM10000Q45D07 


Staphylococcus aureus 


3408 


S1M10000045D08 


Staphylococcus aureus 


3409 


S1M10000045D09 


Staphylococcus aureus 


3410 


S1M10000045D10 


Staphylococcus aureus 


3411 


S1M10000045D11 


Staphylococcus aureus 


3412 


S1M10000045D12 


Staphylococcus aureus 


3413 


S1M10000045E04 


Staphylococcus aureus 


3414 


S1M10000045E05 


Staphylococcus aureus 


3415 


S1M10000045E08 


Staphylococcus aureus 


3416 


S1M10000045E09 


Staphylococcus aureus 


3411 


S1M10000045E10 


Staphylococcus aureus 


3418 


S1M10000045E11 


Staphylococcus aureus 


3419 


S1M10000045E12 


Staphylococcus aureus 


3420 


S1M10000045F04 


Staphylococcus aureus 


3421 


S1M10000045F05 


Staphylococcus aureus 


3422 


S1M10000045P08 


Staphylococcus aureus 


3423 


S1M10000045F11 


Staphylococcus aureus 


3424 


S1M10000045F12 


Staphylococcus aureus 


3425 


S1M10000045G03 


Staphylococcus aureus 


3426 


S1M10000045G06 


Staphylococcus aureus 


3427 


S1M10000045G07 


Staphylococcus aureus 


3428 


S1M10000045G08 


Staphylococcus aureus 


3429 


S1M10000045G10 


Staphylococcus aureus 


3430 


S1M10000045G12 


Staphylococcus aureus 


3431 


S1M10000045H06 


Staphylococcus aureus 


3432 


O 1 \.A 1 (\t\f\f\f\A CLI1 A 

alMl 0u0u045H 1 u 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus aureus 


3435 


S1M10000Q46A04 


Staphylococcus aureus 


3436 


S1M10000046A06 


Staphylococcus aureus 
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3437 


S1M10000046A08 


Staphylococcus aureus 


3438 


S1M10000046A09 


Staphylococcus aureus 


3439 


S1M10000046A11 


Staphylococcus aureus 


3440 


S1M10000046A12 


Staphylococcus aureus 


3441 


S1M10000046B01 


Staphylococcus aureus 


3442 


S1M10000046B03 


Staphylococcus aureus 


3443 


S1M1OO00046B04 


Staphylococcus aureus 


3444 


S1M10000046B05 


Staphylococcus aureus 


3445 


S1M10000046B07 


Staphylococcus aureus 


3446 


S1M10000046B08 


Staphylococcus aureus 


3447 


S1M10000046B09 


Staphylococcus aureus 


3448 


S1M10000046B11 


Staphylococcus aureus 


3449 


S1M10000046B12 


Staphylococcus aureus 


3450 


S1M10000046C02 


Staphylococcus aureus 


3451 


S1M10000046C04 


Staphylococcus aureus 


3452 


S1M10000046C05 


Staphylococcus aureus 


3453 


S1M10000046C06 


Staphylococcus aureus 


3454 


S1M10000046C07 


Staphylococcus aureus 


- 3455 


S1M10000046C08 


Staphylococcus aureus 


3456 


S1M10000046C11 


Staphylococcus aureus 


3457 


S1M10000046C12 


Staphylococcus aureus 


3458 


S1M10000046D01 


Staphylococcus aureus 


3459 


S1M10000046D02 


Staphylococcus aureus 


3460 


S1M10000046D03 


Staphylococcus aureus 


3461 


S1M10000046D04 


Staphylococcus aureus 


3462 


S1M10000046D05 


Staphylococcus aureus 


3463 


S1M10000046D08 


Staphylococcus aureus 


3464 


S1M10000046D09 


Staphylococcus aureus 


3465 


S1M10000046D10 


Staphylococcus aureus 


3466 


S1M10000046D11 


Staphylococcus aureus 


3467 


S1M10000046D12 


Staphylococcus aureus 


3468 


S1M10000046E01 


Staphylococcus aureus 


3469 


S1M10000046E02 


Staphylococcus aureus 


3470 


S1M10000046E04 


Staphylococcus aureus 


3471 


S1M10000046E07 


Staphylococcus aureus 


3472 


S1M10000046E08 


Staphylococcus aureus 


3473 


S1M10000046E10 


Staphylococcus aureus 


3474 


S1M10000046F01 


Staphylococcus aureus 


3475 


S1M10000046F02 


Staphylococcus aureus 


3476 


S1M10000046F05 


Staphylococcus aureus 


3477 


S1M10000046F06 


Staphylococcus aureus 


3478 


S1M10000046F08 


Staphylococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


SIM10000046F10 


Staphylococcus aureus 


3481 


SIM10000046F12 


Staplrylococcus aureus 


3482 


S1M10000046G01 


Staphylococcus aureus 


3483 


S1M10000046G02 


Staphylococcus aureus 


3484 


S1M10000046G03 


Staphylococcus aureus 


3485 


S1M10000046G04 


Staphylococcus aureus 
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3486 


S1M10000046G07 


Staphylococcus aureus 


3487 


S1M10000046G09 


Staphylococcus aureus 


3488 


4 x A" -9 A A A AA A A* « A 

S1M10000046G10 


Staphylococcus aureus 


3489 


S1M10O0OO46HO1 


Staphylococcus aureus 


3490 


* "\ r 1 A A A A A A XT T < a 

S1M1OO0OO46H1O 


Staphylococcus aureus 


3491 


« *m at m f\ f\ AAA A a A'* 

S1M10000047A03 


Staphylococcus aureus 


3492 


* m mt • aaaaa a n i A 4 

S1M10000047A04 


Staphylococcus aureus 


3493 


S1M10000047A05 


Staphylococcus aureus 


3494 


S1M10000047A06 


Staphylococcus aureus 


3495 


S1M1(K)00047A07 


Staphylococcus aureus 


3496 


S1M10000047A08 


Staphylococcus aureus 


3497 


S1M10000047A09 


Staphylococcus aureus 


3498 


S1M10000047A10 


Staphylococcus aureus ! 


3499 


SIM10000047A11 


Staphylococcus aureus 


3500 


S1M10000047A12 


Staphylococcus aureus 


3501 


S1M10000047B02 


Staphylococcus aureus 


3502 


S1M10000047B04 


Staphylococcus aureus 


3503 


S1M10000047B05 


Staphylococcus aureus 


3504 


S1M10000047B06 


Staphylococcus aureus 


3505 


S1M10000047B08 


Staphylococcus aureus 


3506 


SIM10000047B09 


Staphylococcus aureus 


3507 


S1M10000047B10 


Staphylococcus aureus 


3508 


S1M10000047B12 


Staphylococcus aureus 


3509 


S1M10000047C01 


Staphylococcus aureus 


3510 


S1M10000047C02 


Staphylococcus aureus 


3511 


S1M10000047C03 


Staphylococcus aureus 


3512 


S1M10000047C04 


Staphylococcus aureus 


3513 


S1M10000047C06 


Staphylococcus aureus 


3514 


S1M10000047C08 


Staphylococcus aureus 


3515 


S1M10000047C09 


Staphylococcus aureus 


3516 


S1M10000047C11 


Staphylococcus aureus 


3517 


S1M10000047C12 


Staphylococcus aureus j 


3518 


S1M10000047D02 


Staphylococcus aureus 


3519 


S1M10000047D03 


Staphylococcus aureus 


3520 


S1M10000047D04 


Staphylococcus aureus 


3521 


S1M10000047D05 


Staphylococcus aureus 


3522 


S1M10000047D09 


Staphylococcus aureus 


3523 


f> ■% % AJ -# ^\ A AAA A j iTfc "% A 

S1M10000047D10 


Staphylococcus aureus 


3524 


£y 41 11 AAAAA A ffTN 4 -A 

S1M10000047D11 


Staphylococcus aureus 


3525 


£*\ m m gf + A A A. A A A M *V "1 A 

S1M10000047D12 


Staphylococcus aureus 


3526 


S1M10000047E01 


Staphylococcus aureus 


3527 


S1M1 0000047E02 


Staphylococcus aureus 


3528 


S1M10000047E03 


Staphylococcus aureus 


3529 


S1M10000047E04 


Staphylococcus aureus 


DJ3\J 


C1AJT1 AAAAA/1*7T7A« 


Staphylococcus aureus 


3531 


S1M10000047E06 


Staphylococcus aureus 


3532 


S1M10000047E08 


Staphylococcus aureus 


3533 


S1M10000047E09 


Staphylococcus aureus 


3534 


S1M10000047E10 


Staphylococcus aureus 
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Organism 


3535 


S1M10000047E11 


Staphylococcus aureus 


3536 


S1M10000047E12 


Staphylococcus aureus 


3537 


S1M10000047F02 


Staphylococcus aureus 


3538 


S1M10000047F03 


Staphylococcus aureus 


1 3539 


S1M10000047F04 


Staphylococcus aureus 


3540 


S1M10000047F05 


Staphylococcus aureus 


3541 


S1M10000047F06 


Staphylococcus aureus 


3542 


S1M10000047F07 


Staphylococcus aureus 


3543 


S1M10000047F08 


Staphylococcus aureus 


3544 


S1M10000047F09 


Staphylococcus aureus 


3545 


S1M10000047F10 


Staphylococcus aureus 


3546 


S1M10000047F11 


Staphylococcus aureus 


3547 


S1M10000047F12 


Staphylococcus aureus 


3548 


S1M10000047G01 


Staphylococcus aureus 


3549 


S1M10000047G02 


Staphylococcus aureus 


3550 


S1M10000047G04 


Staphylococcus aureus 


3551 


S1M10000047G05 


Staphylococcus aureus 


3552 


S1M10000047G06 


Staphylococcus aureus 


3553 


S1M10000047G07 


Staphylococcus aureus 


3554 


S1M10000047G08 


Staphylococcus aureus 


3555 


S1M10000047G09 


Staphylococcus aureus 


3556 


S1M10000047G10 


Staphylococcus aureus 


3557 


S1M10000047H03 


Staphylococcus aureus 


3558 


S1M10000047H04 


Staphylococcus aureus 


3559 


S1MI0000047H05 


Staphylococcus aureus 


3560 


S1M10000047H06 


Staphylococcus aureus 


3561 


S1M10000047H07 


Staphylococcus aureus 


3562 


S1M10000047H08 


Staphylococcus aureus 


3563 


SIM10000047H09 


Staphylococcus aureus 


3564 


S1M10000047H11 


Staphylococcus aureus 


3565 


S1M10000048A02 


Staphylococcus aureus 


3566 


SIM10000048A03 


Staphylococcus aureus 


3567 


S1M10000048A04 


Staphylococcus aureus 


3568 


S1M10000048A05 


Staphylococcus aureus 


3569 


S1M10000048A06 


Staphylococcus aureus 


3570 


S1M10000048A07 


Staphylococcus aureus 


3571 


SIM10000048A09 


Staphylococcus aureus 


3572 


S1M10000048A10 


Staphylococcus aureus 


3573 


S1M10000048A11 


Staphylococcus aureus 


3574 


S1M10000048A12 


Staphylococcus aureus 


3575 


S1M10000048B02 


Staphylococcus aureus 


3576 


S1M10000048B05 


Staphylococcus aureus 


3577 


S1M10000048B08 


Staphylococcus aureus 


3578 


S1M10000048B10 


Staphylococcus aureus 


3579 


S1M10000048B11 


Staphylococcus aureus 


3580 


S1M10000048B12 


Staphylococcus aureus 


3581 


SIM10000048C01 


Staphylococcus aureus 


3582 


S1M10000048C02 


Staphylococcus aureus 


3583 


S1M10000048C03 


Staphylococcus aureus 
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3584 


S1M1OO00O48CO5 


Staphylococcus aureus 


3585 


SIM10000048C06 


Staphylococcus aureus 


3586 


S1M10000048C07 


Staphylococcus aureus 


3587 


SIM10000048CX)8 


Staphylococcus aureus 


3588 


n i \ / t a a a fw\ a c\ f\ a a 

S 1M10000048C09 


Staphylococcus aureus 


3589 


S1M10000048C11 


Staphylococcus aureus 


3590 


S1M10000048D02 


Staphylococcus aureus 


3591 


S1M10000048D08 


Staphylococcus aureus 


3592 


S1M10000048D09 


Staphylococcus aureus 


3593 


S1M10000048D10 


Staphylococcus aureus 


3594 


S1M10000048D12 


Staphylococcus aureus 


3595 


S1M10000048E02 


Staphylococcus aureus 


3596 


S1M10000048E03 


Staphylococcus aureus 


3597 


S1M10000048E04 


Staphylococcus aureus 


3598 


S1M10000048E06 


Staphylococcus aureus 


3599 


S1M10000048E07 


Staphylococcus aureus 


3600 


S1M10000048E08 


Staphylococcus aureus 


3601 


S1M10000048E10 


Staphylococcus aureus 


3602 


S1M10000048F02 


Staphylococcus aureus 


3603 


S1M10000048F07 


Staphylococcus aureus 


3604 


•% ^ AT + A A A A A A ATiAA 

S1M10000048F08 


Staphylococcus aureus 


3605 


S1M10000048F09 


Staphylococcus aureus 


3606 


S1M10000048FU 


Staphylococcus aureus 


3607 


S1M10000048F12 


Staphylococcus aureus 


3608 


S1M10000048G02 


Staphylococcus aureus 


3609 


S1M10000048G03 


Staphylococcus aureus 


3610 


S1M10000048G04 


Staphylococcus aureus 


3611 


S1M10000048G05 


Staphylococcus aureus 


3612 


S1M10000048G07 


Staphylococcus aureus 


3613 


S1M10000048G10 


Staphylococcus aureus 


3614 


S1M10000048G11 


Staphylococcus aureus 


3615 


S1M10000048H01 


Staphylococcus aureus 


3616 


S1M10000048H02 


Staphylococcus aureus 


3617 


S1M10000048H03 


Staphylococcus aureus 


3618 


S1M10000048H04 


Staphylococcus aureus 


3619 


£~% f m jr* AAAAA J* f> Y ¥A ^ 

S1M10000048H05 


Staphylococcus aureus 


3620 


fl -1 H *" 1 AAAAA A ATTAH 

S1M10O00O48HO7 


Staphylococcus aureus 


3621 


*1 1 % # t A A AAA ii ATT AO 

S 1 Ml 0000048H08 


Staphylococcus aureus 


3622 


fa 1 X # 1 AAAAA j| DT Y A A 

S1M10000048H09 


Staphylococcus aureus 


3623 


S1M10000048H10 


Staphylococcus aureus 


3624 


S1M10000048H1 1 


Staphylococcus aureus 


3625 


Si M 1 0000009E 1 0 


Staphylococcus aureus 


3626 


SIMIOOOOOOIFOI 


Staphylococcus aureus 


3627 


S1M10000006B12 


Staphylococcus aureus 


30Z& 




Staphylococcus aureus 


3629 


S1M10000001D11 


Staphylococcus aureus 


3630 


S1M10000003B07 


Staphylococcus aureus 


3631 


SIM10000002A07 


Staphylococcus aureus 


3632 


S1M10000003F11 


Staphylococcus aureus 



-370- 
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3633 


S1M10000047C07 


Staphylococcus aureus 


3634 


S1M10000013F10 


Staphylococcus aureus 


3635 


S1M10000014D11 


Staphylococcus aureus 


3636 


S1M1000O015FO5 


Staphylococcus aureus 


3637 


S1M10000048D01 


Staphylococcus aureus 


3638 


S1M10000011C03 


Staphylococcus aureus 


3639 


S1M10000012F03 


Staphylococcus aureus 


3640 


S1M10000002F07 


Staphylococcus aureus 


364L 


S1M10000048G01 


Staphylococcus aureus 


3642 


S1M10000009G12 


Staphylococcus aureus 


3643 


S1M10000012D05 


Staphylococcus aureus 


3644 


S1M10000014D07 


Staphylococcus aureus 


3645 


S1M10000047C05 


Staphylococcus aureus 


3646 


S1M10000018D08* 


Staphylococcus aureus 


3647 


S1M10000047B01 


Staphylococcus aureus 


3648 


S1M10000047H10 


Staphylococcus aureus 


3649 1 


S1M10000001A04 


Staphylococcus aureus 


3650 


S1M10000016E01 


Staphylococcus aureus 


3651 


S1M10000017E12 


Staphylococcus aureus 


3652 


S1M10000019B01 


Staphylococcus aureus 


3653 


S1M10000048F03 


Staphylococcus aureus 


3654 


S1M10000034A07 


Staphylococcus aureus 


3655 


S1M10000023G01 


Staphylococcus aureus 


j 3656 


S1M10000021G12 


Staphylococcus aureus 


3657 


S1M10000024E04 


Staphylococcus aureus 


3658 


S1M10000028H08 


Staphylococcus aureus 


3659 


S1M10000022B07 


Staphylococcus aureus 


3660 


S1M10000003A05 


Staphylococcus aureus 


3661 


S1M10000003A09 


Staphylococcus aureus 


3662 


S1M10000003E01 


Staphylococcus aureus 


3663 


S1M10000004C11 


Staphylococcus aureus 


3664 


S1M10000007E08 


Staphylococcus aureus 


3665 


S1M10000021G06 


Staphylococcus aureus 


3666 


S1M10000024C06 


Staphylococcus aureus 


3667 


S1M10000024D01 


Staphylococcus aureus 


3668 


S1M10000027D07 


Staphylococcus aureus 


3669 


S1M10000027E03 


Staphylococcus aureus 


j 3670 


S1M10000027G01 


Staphylococcus aureus 


3671 


S1M10000029A03 


Staphylococcus aureus 


3672 


S1M10000032B10 


Staphylococcus aureus 


3673 


S1M10000032C07 


Staphylococcus aureus 


3674 


S1M10000038D04 


Staphylococcus aureus 


3675 


S1M10000047D07 , 


Staphylococcus aureus 


3676 


S1M10000048B03 


Staphylococcus aureus 


3677 


S1M10000048B06 | 


Staphylococcus aureus 


3678 


S1M10000048C10 


Staphylococcus aureus 


3679 


S1M10000048F05 


Staphylococcus aureus 


| 3680 


S4M10000001C01 


Salmonella typhimurium 


3681 


S4M10000002B06 


Salmonella typhimurium 
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3682 


S4M10000002B09 


Salmonella typhimurium 


3683 


S4M10000002G04 


Salmonella typhimurium 


3684 


S4M10000002G08 


Salmonella typhimurium 


3685 


S4M10000005G05 


Salmonella typhimurium 


3686 


S4M10000005H02 


Salmonella typhimurium 


3687 


S4M10000006A06 


Salmonella typhimurium 


3688 


S4M10000006A08 


Salmonella typhimurium 


3689 


S4M10000006C05 


Salmonella typhimurium 


3690 


S4M10000006F08 


Salmonella typhimurium 


3691 


S4M10000007GO1 


Salmonella typhimurium 


3692 


S4M10000008C08 


Salmonella typhimurium 


3693 


S4M10000008H10 


Salmonella typhimurium 


3694 


S4M10000009A05 


Salmonella typhimurium 


3695 


S4M10000010B05 


Salmonella typhimurium 


3696 


S4M10000010D04 


Salmonella typhimurium 


3697 


S4M10000010H04 


Salmonella typhimurium 


3698 


S4M10000011D08 


Salmonella typhimurium 


3699 


S4M10000011E08 


Salmonella typhimurium 


3700 


S4M10000012B06 


Salmonella typhimurium 


3701 


S4M10000012B12 


Salmonella typhimurium 


3702 


S4M10000012D02 


Salmonella typhimurium 


3703 


S4M10000013H02 


Salmonella typhimurium 


3704 


S4M10000014B05 


Salmonella typhimurium 


3705 


S4M10000014D04 


Salmonella typhimurium \ 


3706 


S4M10000014D07 


Salmonella typhimurium 


3707 


S4M10000014H02 


Salmonella typhimurium 


3708 


S4M10000015B11 


Salmonella typhimurium 


3709 


S4M10000015E09 


Salmonella typhimurium 


3710 


S4M10000016A02 


Salmonella typhimurium 


3711 


S4M10000018D09 


Salmonella typhimurium 


3712 


S4M1 00000 18E 10 


Salmonella typhimurium 


3713 


S4M10000018F10 


Salmonella typhimurium 


3714 


S4M10000018G03 


Salmonella typhimurium 


3715 


S4M10000018H04 


Salmonella typhimurium 


3716 


S4M1 00000 19F05 


Salmonella typhimurium 


3717 


S4M10000019G04 


Salmonella typhimurium 


3718 


S4M10000019G05 


Salmonella typhimurium 


3719 


S4M10000019H06 


Salmonella typhimurium 


3720 


S4M 1 0000020A04 


Salmonella typhimurium 


3721 


S4M10000020F05 


Salmonella typhimurium 


3722 


S4M10000020G10 


Salmonella typhimurium 


3723 


S4M1 0000022D04 


Salmonella typhimurium 


3724 


S4M10000022D12 


Salmonella typhimurium 


3725 


S4M10000022E12 


Salmonella typhimurium 


J tzo 


o4MiUUUUUZZUU / 


Salmonella typhimurium 


3727 


S4M10000022H06 


Salmonella typhimurium 


3728 


S4M10000023F01 


Salmonella typhimurium 


3729 


S4M10000024B02 


Salmonella typhimurium 


3730 


S4M10000024C06 


Salmonella typhimurium 
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3731 


S4M10000024C11 


Salmonella typhimurhan 


3732 


S4M10000024F08 


Salmonella typhimurhan 


3733 


S4M10000024O01 


Salmonella typhimurhan 


3734 


S4M10000024G04 


Salmonella typhimurhan 


3735 


S4M10000024G09 


Salmonella typhimurhan 


3736 


S4M10000024H02 


Salmonella typhimurhan 


3737 


S4M10000025A11 


Salmonella typhimurhan 


3738 


S4M10000025E02 


Salmonella typhimurhan 


3739 


S4M10000025E05 


Salmonella typhimurhan 


3740 


S4M10000025H07 


Salmonella typhimurhan 


3741 


S4M10000026C10 


Salmonella typhimurium 


3742 


S4M10000026D04 


Salmonella typhimurhan 


3743 


S4M10000026E06 


Salmonella typhimurium 


3744 


S4M10000026E12 


Salmonella typhimurium 


3745 


S4M10000027C10 


Salmonella typhimurium 


3746 


S4M10000027E02 


Salmonella typhimurium 


3747 


S4M10000029B12 


Salmonella typhimurium 


3748 


S4M10000029D12 


Salmonella typhimurium 


3749 


S4M10000030D03 


Salmonella typhimurium 


3750 


S4M10000030F07 


Salmonella typhimurium 


3751 


S4M10000030G11 


Salmonella typhimurium 


3752 


S4M10000032B12 


Salmonella typhimurium 


3753 


S4M10000033F08 


Salmonella typhimurium 


3754 


S4M10000033G05 


Salmonella typhimurium 


3755 


S4M10000033G09 


Salmonella typhimurium 


3756 


S4M10000034A02 


Salmonella typhimurium 


3757 


S4M10000034A09 


Salmonella typhimurium 


3758 


S4M10000034D06 


Salmonella typhimurium 


3759 


S4M10000034H05 


Salmonella typhimurium 


3760 


S4M10000034H09 


Salmonella typhimurium 


3761 


S4M10000035B01 


Salmonella typhimurium 


3762 


S4M10000035D01 


Salmonella typhimurium 


3763 


S4M10000035D02 


Salmonella typhimurium 


3764 


S4M10000035E03 


Salmonella typhimurium 


3765 


S4M10000035F02 


Salmonella typhimurium 


3766 


S4M10000035F09 


Salmonella typhimurium 


3767 


S4M10000036D07 


Salmonella typhimurium 


3768 


S4M10000036F07 


Salmonella typhimurium 


3769 


S4M10000037A04 


Salmonella typhimurium 


3770 


S4M10000037A10 


Salmonella typhimurium 


3771 


S4M10000037E10 


Salmonella typhimurium 


3772 


S4M10000037H09 


Salmonella typhimurium 


3773 


S4M10000001H01 


Salmonella typhimurium 


3774 


S4M10000002F06 


Salmonella typhimurium 


3775 


S4M10000008D01 


Salmonella typhimurium 


3776 


S4M10000009G11 


Salmonella typhimurium 


3777 


S4M10000011F09 


Salmonella typhimurium 


3778 


S4M10000020F08 


Salmonella typhimurium 


. 3779 


S4M10000021E07 


Salmonella typhimurium 
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3780 


S4M10000022B05 


Salmonella typhimwium 


3781 


S4M10000025H11 


Salmonella typhimwium j 


3782 


S4M10000026B10 


Salmonella typhimwium 


3783 


S4M 1 0000026E03 


Salmonella typhimurium 


3784 


S4M10000029A03 


Salmonella typhimurium 


3785 


S4M10000029C11 


Salmonella typhimurium 


3786 


S4M10000030F06 


Salmonella typhimurium 


3787 


S4M10000032F03 


Salmonella typhimurium 


3788 


S4M10000032G01 


Salmonella typhimurium 


3789 


S4M10000034C05 


Salmonella typhimurium 


3790 


S4M10000034H04 


Salmonella typhimurium 


3791 


S4M1 0000035A09 


Salmonella typhimurium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 
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E3M10000001A02 


8 


EFAI0I4O9 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000001A06 


9 


EFA1 00642 


4884 


EFAlc0041jorf_56p 


10792 


E3MI0000001B01 . 


10 


EFA101409 


4934 


EFAlcQ022_prfJlp 


10524 


E3M10000001B02 


11 


EFA100739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000001B02 


11 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000001B02 


11 


EFA102551 


5001 


EFAlc0022j>rf_25p 


10539 


E3MI0000001B05 


12 


EFA101165 


4922 


EFAlc0022_orfJp 


10559 


E3M10000001B06 


13 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 | 


E3M10000001B08 


14 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001B10 


15 


EFA101409 


4934 


EFAlc0022__orf_llp 


10524 


E3M1000000IC02 


16 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000001C09 


17 


EFA103021 


5015 


EFAl<tf030__orfJ6p 


10612 


E3M10000001D02 


18 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000001D04 


19 


EFA100742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10Q00001D04 


19 


EFA101417 


4942 


EFAlc0022_orf_I8p 


10531 


E3M10000001D04 


19 


EFA102554 


5002 


EFAlc0022_orf_19p 


10532 


E3MI0000001D05 


20 


EFA1 00955 


4902 


EFAlc0O22_orf28p 


10542 


E3MIO0O0001DO5 


20 


EFA1 00978 


4904 


EFAlc0022_orfJ27p 


10541 


E3M10000001D09 


21 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000001D09 


21 


EFA100211 


4871 


EFAlc0022_orf_l0p 


10523 


E3M10000001E01 


22 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000G01E01 


22 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000001E02 


23 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000001E03 


24 


EFA100210 


4870 


EFAlc0D22_orf_9p 


10560 


E3M10000001E03 


24 


EFA100211 


4871 


EFAlc0022_prfJ0p 


10523 


E3M1000C001E04 


25 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001E08 


26 


EFA102502 


4995 


EFAlc0031j>rf_36p 


10627 


E3M10000001E09 


27 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000001E09 


27 


EFA1 00211 


4871 


EFAlc0022_orf_10p 


10523 


E3M1000000IF02 


28 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000001F04 


29 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000001F06 


30 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001F07 


31 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3MI0000O01GO2 


32 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10O00001GO3 


33 


EFA1 00210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10O00001GO3 


33 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10O000O1GO4 


34 


EFA101165 


4922 


EFAlc0022_orfJp 


10559 


E3M10O0O001GO5 


35 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3M1000000IH02 


36 


EFA102541 


4998 


EFAlc0028j)rf3p 


10602 


E3M10000001H03 


37 


EFA100210 


4870 


EFAlcD022_orf9p 


10560 


E3M1000000IH03 


37 


EFA100211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M10000001H04 


38 


EFA100742 


4891 


EFAlc0022_orf20p 


10534 


E3M10000001H04 


38 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000001H04 


38 


EFA1 02554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000004A04 


39 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000004A04 


39 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 
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E3M10000004C03 


40 


EFA100478 


4880 


EFAlc0012_oif_2p 


10486 


E3M10000004D01 


41 , 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000004D01 


41 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000004D01 


41 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000004D02 


42 


EFA1 02022 


4974 


EFAlc0044_orf_106p 


10881 


E3M10000004D02 


42 


EFA102023 


4975 


EFAlc0044_orf_107p 


10882 


E3M10000004DI0 


43 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000004D10 


43 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000004E11 


44 


EFA101086 


4910 


EFAlc0040_orf_90p 


10763 


E3M10000004F08 


45 


EFAI02549 


5000 


EFAlc0022_orf_24p 


10538 


E3M1OOOOOO4F08 


45 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3M10O000O4F1O 


46 


EFAI01086 


4910 


EFAlc0040_orf_90p 


10763 


E3M10000004G01 


47 


EFA103021 


5015 


EFAlc0030_orf_l6p 


10612 


E3M10000004H11 


48 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000004HU 


48 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005A07 


49 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000005B01 


50 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000005B01 


50 


EFA101415 


4940 


EFAlc0022_orfli6p 


10529 


E3M10000005B08 


51 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000005B08 


51 


EFA10255I 


5001 


EFAlc0022_orf_25p 


10539 


E3M10O0O0O5CO1 


52 


EFAI0302I 


5015 


EFAlc0030_orfJ6p 


10612 


E3M10000005C03 


53 


EFA10254I 


4998 


EFAlcO028_prf_3p 


10602 


E3M10000005C04 


54 


EFA102186 


4981 


EFAIc0045_orf_94p 


10949 


E3M10000005C04 


54 


EFA102453 


4993 


EFAlc0045_orf_203p 


10931 


E3M10000005C04 


54 


EFA102728 


5006 


EFAlc0045_orf_93p 


10948 


E3M10000005D03 


55 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000005D04 


56 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000005D10 


57 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000005D10 


57 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M1000O005EO1 


58 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3MI0000005E0I 


58 


EFA10255I 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005E02 


59 


EFA102549 


5000 


EFAlc0022._orf.24p 


10538 


E3M10000005E02 


59 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005E03 


60 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000005E08 


61 


EFA101403 


4932 


EFAlc0033_orf_54p 


10662 


E3M10000005F07 


62 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000005F10 


63 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000005F10 


63 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005G05 


64 


EFAI 02549 


5000 


EFAic0022_orf_24p 


10538 


E3MI0000005G05 


64 


EFAI0255I 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000005H04 


65 


EFAI 0302 1 


5015 


EFAic0030_orfJ6p 


10612 


E3M10000006B03 


66 


EFA101162 


4919 


EFAlc0022_prf_5p 


10555 


E3M10000006B03 


66 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000006C01 


67 


EFA101416 


4941 


EFAlc0022_orf_l 7p 


10530 


E3M10000006CO1 


67 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000006C12 


68 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000006C12 


68 


EFA102551 


5001 


EFAlc0022_orf25p 


10539 


E3M10000006D03 


69 


EFA101416 


4941 


EFAIc0022_prfJ7p 


10530 
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E3M1OO000O6DO3 


69 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000006E11 


70 


EFA102541 


4998 


EFAlo0028_orf_3p 


10602 


E3M10000006E11 


70 


EFA102542 


4999 


EFAlc0028_orf4p 


10603 


E3MIOOO0006FO4 


71 


EFA102541 


4998 


EFAlc0028_orfJp 


10602 


E3MI0000006F04 


71 


EFA1Q2542 


4999 


EFAlc0028_orf4p 


10603 


E3M100O0006GO4 


72 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000006G04 


72 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000006G12 


73 


EFA101162 


4919 


EFAlc0022_orfJp 


10555 


E3M10000006G12 


73 


EFA101163 


4920 


EFAlc0022_prf_6p 


10557 


E3MIOOO00O6HO9 


74 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000007A02 


75 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007A02 


75 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007B02 


76 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000007B02 


76 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007B03 


77 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007B03 


77 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000007C03 


78 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3MIO0O0OO7CO3 


78 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M100O00O7CO4 


79 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3MI0000007D03 


80 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007D03 


80 


EFAl 01163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007E05 


81 


EFA100742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000007E05 


81 


EFA101417 


4942 


EFAlc0022_orf_l8p 


10531 


E3M1O000007EO5 


81 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000007F01 


82 


EFAl 01162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000007F01 


82 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000007F06 


83 


EFA101162 


4919 


EFAlc0022j>rf_5p 


10555 


E3M10000007F06 


83 


EFA101163 


4920 


EFAlc0022_orfj6p 


10557 


E3M100000O7GO1 


84 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M1Q000OO7GO1 


84 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000008C03 


85 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000008C08 


86 


EFA101536 


4946 


EFAlc0042_orf_46p 


10823 


E3M10000008C09 


87 


EFAI01410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000008D08 


88 


EFA102501 


4994 


EFAlc0031_prf_35p 


10626 


E3M10000008E02 


89 


EFA100783 


4895 


EFAlc0042_orf_141p 


10811 


E3M100O00O8GO5 


90 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000008GO5 


90 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000008G09 


91 


EFA103Q21 


5015 


EFAlc0030_orfJ6p 


10612 


E3M10000008G09 


91 


EFAl 03038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000008H02 


92 


EFA101695 


4954 


EFAlc0031_orf_6p 


10629 


E3M10000009C07 


93 


EFA103508 


5029 


EFAlc0033_orf_95p 


10672 


E3M10000009C09 


94 


EFA100870 


4899 


EFAlcQ031_orf_36p 


10627 


E3M10000009D01 


95 


EFA101410 ! 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000009E02 


96 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10G00009E02 


96 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000009E03 


97 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000009E05 


98 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000009G02 


99 


EFA102501 


4994 


EFAlc0031_prf_35p 


10626 
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Clone 
ScqlD 


PathoSeq Locos 


Gene SeqH> 


Genemarked gene 


fall length 

ORF 
Protein Seq 

m 


E3M10000010C08 


100 


EFA100870 


4899 


EFAlc0031_orf36p 


10627 


E3M10000010D05 


101 


EFA100757 


4894 


EFA lc0044__orf_27p 


10897 


E3M10000010F01 


102 


EFA102551 


5001 


EFAI c0022_orf_25p 


10539 


E3M1 00000 10GO5 


103 


EFA10I164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10OOO010GO7 


104 


EFA101165 


4922 


EFAlc0022_prf8p 


10559 


E3M10000010G09 


105 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000010G10 


106 


EFA1Q2091 


4977 


EFAlc00I0_orf_3p 


10481 


E3M10000010H02 


107 


EFA100194 


4868 


EFAlc0022_orf26p 


10540 


E3M1 000001 1A09 


108 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3MIO00O0I1BO3 


109 


EFA102091 


4977 


EFAIc0010_prf_3p 


10481 


E3M10000011B09 


110 


EFA1 02501 


4994 


EFAlc0031_prf_35p 


10626 


E3M10000011C07 


111 


EFA101790 


4959 


EFAlc0042_orfHlp 


10803 


E3M10000011D03 


112 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3MI0000011D03 


112 


EFA1 00211 


4871 


EFAlc0022_orfJ0p 


10523 


E3M10000011H02 


113 


EFA1 02541 


4998 


EFAlc0028_prf_3p 


10602 


E3M10000011H05 


114 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000012B01 


115 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000012B02 


116 


EFA100151 


4864 


EFAlcG021_orfJ4p 


10516 


E3M10000012B07 


117 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000012B07 


117 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000012B07 


117 


EFA101412 


4937 


EFAlc0022_orf_l4p 


10527 


E3M10000012B08 


118 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000012C01 


119 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000012D10 


120 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10Q00012E08 


121 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000012F05 


122 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000012F06 


123 


EFA101409 


4934 


EFAlc0022_orf_Up 


10524 


E3MI0000012F07 


124 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000012F07 


124 


EFA1 02554 


5002 


EFAlc0022_orf_19p 


10532 


E3M10000012F10 


125 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000012F10 


125 


EFA1 01411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000012G02 


126 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000012G07 


127 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000012G07 


127 


EFA101411 


4936 


EFAlc0022__orf_13p 


10526 


E3M10000013A06 


128 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000013A07 


129 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3M10000013C05 


130 


EFA101 160 


4917 


EFAlc0022_orf_3p 


10549 


E3ML0000013C05 


130 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000013D02 


131 


EFA101160 


4917 


EFAI c0022_orf_3p 


10549 


E3M10000013D08 


132 


EFA101415 


4940 


EFAI c0022_orfj 6p 


10529 


E3M10000013DIO 


133 


EFA100210 


4870 


EFAI c0022_orf_9p 


10560 


E3M10000013DIO 


133 


EFAI 00211 


4871 


EFAI c0022_orf_10p 


10523 


E3M10000013E02 


134 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


to M 1 UUUUO 1 jeaj o 


1 jj 


CI? A 1 A*><A1 

ctAIUZjUI 


a an a 


fcr Al CUU3 l_Ort_i 5p 


10626 


E3M10000013F05 


136 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000013F12 


137 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000013F12 


137 


EFA101165 


4922 


EFAlc0022juf8p 


10559 


E3M10000013G1O 


138 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 
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Protein Seq 

111 


E3M1OO00013H03 


139 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000013H05 


140 


EFA101163 


4920 


EFAlc0022 orf_6p 


10557 


E3M10000013H10 


141 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000014B12 


142 


EFA1 00739 


4888 


EFAlc0022j)rf_23p 


10537 


E3M10000014B12 


142 


EFA102549 


5000 


EFAlc0022_orf24p 


10538 


E3M10000014B12 


142 


EF A 102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000014E12 


143 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000014E12 


143 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000O14GO9 


144 


EFA100991 


4905 


EFAlc0035jorf60p 


10681 


E3M10000014G09 


144 


EFA103033 


5016 


EFAlc0035_orf60p 


10681 


E3M10000015B04 


145 


EFA100065 


4863 


EFA 1 c0042_orf_l 4p 


10813 


E3M10000015B12 


146 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3MI0000015EI2 


147 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1 00000 15E 12 


147 


EFA100211 


4871 


EFAlc0022 orfJOp 


10523 


E3M10000016A03 


148 


EFA101753 


4957 


EFA1 c0022_orf_50p 


10552 


E3MI0000016AO* 


149 


EFA101409 


4934 


EFAlc0022_orfJlp 


10524 


E3M10000016C11 


150 


EFA101I63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000016CI1 


150 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M1 00000 16D03 


151 


EFA102774 


5009 


EFAIc0044_orf25p 


10896 


E3M1 00000 16F06 


152 


EFAI02205 


4983 


EFAlc0041_orfJ 15p 


10769 


E3M10000016F10 


153 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000016F10 


153 


EFA101411 


4936 


EFAlc0022_orfJ3p 


10526 


E3M10000016H05 


154 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000016H10 


155 


EFA101409 


4934 


EFAlc0022__orf_llp 


10524 


E3M10000017A09 


156 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000017A09 


156 


EFA101162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000017D09 


157 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000018A07 


158 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000018C02 


159 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000018E01 


160 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000018G09 


161 


EFA101583 


4949 


EFAlc0026_orf_23p 


10593 


E3M10000018H06 


162 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000019B06 


163 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000019D02 


164 


EFA102022 


4974 


EFAlc0044_orf_106p 


10881 


E3M10000019E03 


165 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000019E03 


165 


EFA1 02502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000019E04 


166 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000020G04 


167 


EFA100870 


4899 


EFAlcO03 l_orf_36p 


L0627 


E3M10000020G04 


167 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3MI0000020H05 


168 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000021A08 


169 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M1000002IA08 


169 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000021A11 


170 


EFA101417 | 


4942 


EFAlcQ022_orfJ8p 


• 10531 


E3M10000021B10 


171 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000021C03 


172 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000021C04 


173 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M1000OO21CX)8 


174 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000021D04 


175 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 
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UKr 
Protein Seq 
ID 


E3M10000021D04 


175 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000G21E10 


176 


EFA1 00704 


4587 


EFAlc00I0_orf_4p 


104S2 


E3M10000Q21G04 


177 


EFA1 00955 


4902 


EFAlc0Q22_orf_28p 


10542 


E3M10000021G10 


178 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000021G11 


179 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000021H11 


180 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000022A04 


181 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3MI0000022A11 


182 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000022B04 


183 


EFA101410 


4935 


EFAlc0D22_prfJ2p 


10525 


E3M1000O022B05 


184 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000022B05 


184 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000022B07 


185 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000022C05 


186 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000022C05 


186 


EFA101161 


4918 


EFAlc0022_prf_4p 


10551 


E3M10000022C06 


187 


EFA1 00978 


4904 


EFAlc0022__orf_27p 


10541 


E3M10000022C09 


188 


EFA101162 


4919 


EFAlc0022_prf_5p 


10555 


E3M10000022D04 


189 


EFA101412 


4937 


EFAlc0022_orf_l4p 


10527 


E3M10000022F05 


190. 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000022F06 


191 


EFA101161 


4918 


EFAlcO022_prf_4p 


10551 


E3M10000022F06 


191 


EFA101162 


4919 


EFAlc0022j>rf_5p 


10555 


E3M10000022F08 


192 


EFA101410 


4935 


EFAlc0022_orfJ2p 


10525 


E3M10000O22GO2 


193 


EFA101022 


4906 


EFAlcG043_orfL69p 


10875 


E3M10000022G12 


194 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000023A03 


195 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000023A06 


196 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000023A07 


197 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000023A09 


198 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000023B02 


199 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000023B02 


199 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000023B06 


200 


EFA102541 


4998 


EFAlcQ028.j>rf3p 


10602 ! 


E3M10000023CO3 


201 


EFA101409 


4934 


EFAlc0022_orf_Jlp 


10524 


E3M10000023C03 


201 


EFA101410 


4935 


EFAlcQ022_orfJ2p 


10525 


E3M10000023C04 


202 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000023C06 


203 


EFAI01413 


4938 


UWA 


#N/A 


E3M10000023C08 


204 


EFA100955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000023C09 


205 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000023C09 


205 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000023D02 


206 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3MI0000023D04 


207 


EFA101I60 


4917 


EFAlc0022_orf_3p 


10549 


E3MI0000023DL0 


208 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000023E04 


209 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3MI0000023E07 


210 


EFAI01 162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000023E09 


211 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000023F02 


212 


EFA101412 


4937 


EFAJc0022_orfJ4p 


10527 


E3M10000023F10 


213 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3MI0000023G02 


214 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M1O000023GO4 


215 


EFA101414 


4939 


EFAIc0022_prfJ5p 


10528 


E3M10000023GI0 


216 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 
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JLU 


E3M10Q00023H08 


217 


EFA1 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000024A03 


218 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000024A04 


219 


EF A 102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000024A08 


220 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000024A08 


220 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000024C06 

ftTA ft w » %^ W 


221 


EFA1 02501 


4994 


EFAlc003 l_orf_35p 


10626 


E3 M 1 0000025 A06 


222 


EFA101160 

M^dJL *V ft V ft 1 W 


4917 


EFAlc0022 orf 3p 


10549 


E3M 10000025B0 1 


223 


EFA100194 


4868 


EFAlc0022 orf 26d 


10540 


E3M10000025B01 


223 


EFA 100978 


4904 


EFAlc0022 orf 27p 


10541 


E3M1 0000025B03 


224 


EFA101411 


4936 


EFAlc0022 orf 13 p 


10526 


KIM 1 0000025BQ3 


224 


EFA101412 


4937 


EFAlc0022 orf I4p 


10527 


E3M 1 0Q0Q025B05 


225 


EFA1 00978 

l-* 1 -* ft ft w y i u 


4904 


EFAlc0022 orf 27o 


10541 


E3M 1 0000025B 1 0 


226 


EFA101162 

1 ftft *ll VI ft \J*# 


4919 


EFAlc0022 orf 5p 


10555 


E3M1 0000025C01 


227 


EFA1 02502 


4995 


EFAlc0031 orf 36o 

» ■*» A* ft \f\J \J*J ft wftft, t 


10627 


E3M 1 0 0G0025CQ4 


228 


EFA101159 

J-J ft -*ft ft v ft ft ^ 


4916 


EFAlc0022 orf 2d 


10543 


E3M10000025C05 


229 


EFA1 02549 

1 « ft ft V»«^T ✓ 


5000 


EFAlc0022 orf 24d 


10538 


E3M10000025C05 


229 


EFA1 02551 

ft^-ft J V ft \J +S x 


5001 


EFAlc0022 orf 25d 

J *1 * 1 ft \f\J \J***m* \Zftft. mtwf^f 


10539 


E3M 10000025C07 

ftJ«9ftVft ft WvWAr^ *V r 


230 


EFA 100 642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000025C08 


231 


EFA1 00870 


4899 


EFAlc0031 orf 36p 


10627 




231 


EFA1 02502 


4995 


EFAlc0031 orf 36o 

ft^ft * X ft \j\J\J*J ft ft/1 ft */Vr|# 


10627 


E3M10000025C09 


232 


EFA1 02501 

ft-/ 1 * 11 \M*~mJ \M ft 


4994 


EFAlc0031 orf 35o 

Jul a i ft ft vii +j -*j yt 


10626 


E3M10000025C11 

L< JIT! L v vv v v*r^ V A ft 


233 


EFA101162 


4919 


EFAlc0022 orf 5d 

1 ftft *ft ft WVAfti VI ft> 


10555 


E3M10000025D01 


234 


EFA101160 


4917 


EFAlc0022 orf 3p 


10549 


E3M10000025D01 


234 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M10000025D10 


235 


EFA1 02501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000025E07 


236 


EFA101165 


4922 


EFAlc0022 orf 8p 


10559 


E3M10000025E08 


237 


EFA100955 


4902 


EFAlc0022 orf 28p 


10542 


E3M10000025E12 


238 


EFA1 02728 


5006 


EFAlc0045 orf 93p 


10948 


E3M10D00025F04 

ftw»Ji Yft ft v \J\J\J\f4*^± \Jw 


239 


EFA101 160 

M dm ili vft ft W 


4917 


EFAlc0022 orf 3d 

' ft ft WV VA A VI I »/ 1/ 


10549 


E3M10000025F04 


239 


EFA101161 


4918 


EFAlc0022 orf 4p 


10551 


E3M10000025F06 


240 


EFA101410 


4935 


EFAlcOQ22_orf 12p 


10525 


E3M10000025F06 


240 


EFA1014I1 


4936 


EFAlc0022 orf 13p 


10526 


E3M10000025F06 


240 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


E3M10000025F08 


241 


EFA103038 


5017 


EFAlc0030_orf 17p 


10613 


E3M10000025F09 


242 


EFA1 00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000025F10 


243 


EFA101161 


4918 


EFAlcG022_orf_4p 


10551 


E3M10000025F11 


244 


EFA100955 


4902 


EFA1 c0022_orf_28p 


10542 


E3M10000025F12 


245 


EFA101163 


4920 


EFAlc0022j>rf6p 


10557 


E3M10000025G02 


246 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000025G07 


247 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000025G09 


248 


EFA102185 


4980 


EFAlc0045_prf_95p 


10950 


E3M10000027A02 


249 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000027A07 


250 


EFA101160 


4917 


EFAlc0022_orfJp 


10549 


E3MI0000027A09 


251 


EFA101413 


4938 




#N/A 


E3M10000027A09 


251 


EFA101414 


4939 


EFAI c0022_prf_l 5p 


10528 


E3MI0000027B07 


252 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000027B08 


253 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000027B09 


254 


EFA100870 


4899 


EFAlc0031_orfJ6p 


10627 
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E3M10000027B09 


254 


EFA1 02502 


4995 


EFAlc0031_orf36p 


10627 


E3MI0000027CQ2 


255 


EFA103062 


5019 


EFAlcO030_orf_19p 


10615 


E3M10000027C03 


256 


EFA10U60 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000027C08 


257 


EFA101165 


4922 


EFAlc0022_orf8p 


10559 


E3M10000027D03 


258 


EFA100870 


4899 


EFAlcO031_orf_36p 


10627 


E3M10000027D03 


258 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000027D05 


259 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000027D08 


260 


EFA103504 


5028 


EFAlc0033_oif_94p 


10671 


E3M10000027D10 


261 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000027G01 


262 


EFA1 02186 


4981 


EFAlc0045_orf_94p 


10949 


E3MIO0O0027GO8 


263 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M10000027H04 


264 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000027H07 


265 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000027H07 


265 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000028A02 


266 


EFA102554 


5002 


EFAlc0022_orfJ9p 


10532 


E3M10000028A03 


267 


EFA1 02551 


5001 


EFAlc0022_orf25p 


10539 


E3M1000Q028AO4 


268 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000028A04 


268 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000028A05 


269 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000Q28AO5 


269 


EFA102915 


5014 


EFAlc0032_orf_27p 


10640 


E3M10000028A06 


270 


EFA103210 


5022 


EFAlc0036_orf_119p 


10688 


E3M10000028A08 


271 


EFA101424 


4943 


EFAlc0041_prfJ39p 


10784 


E3M10000028A08 


271 


EFA101425 


4944 


EFAlc0041_orf_40p 


10785 


E3MI0000028B01 


272 


EFA103021 


5015 


EFAlc0030_orfJ6p 


10612 


E3MIOOO0O28BO2 


273 


EFA102541 


4998 


EFAlc0028_orfJ3p 


10602 


E3M10000028B02 


273 


EFA1 02542 


4999 


EFAlc0028_orf_4p 


10603 


E3MI0000028B03 


274 


EFA101160 


4917 


EFAIc0022_orfJp 


10549 


E3M10000O28BO4 


275 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000028B05 


276 


EFA101424 


4943 


EFAlc0041_orf_39p 


10784 


E3M10000028B05 


276 


EFA101425 


4944 


EFAlc004I_orf_40p 


10785 


E3MI0000028B06 


277 


EFA103038 


5017 


EFAIc0030_orf_I7p 


10613 


E3M10000028BO7 


278 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M1O0O0O28BO8 


279 


EFA101417 


4942 


EFAIc0022_orf_18p 


10531 


E3M10OO0028CO1 


280 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028C01 


280 


EFA102542 


4999 


EFAic0028_orf_4p 


10603 


E3M10000028C02 


281 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028C02 


281 


EFA102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M10000028C04 


282 


EFA101322 


4927 


EFAlc0030_orf_57p 


10620 


E3M10000028C05 


283 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000028CQ6 


284 


EFA100151 


4864 


EFAlc0021_prf_14p 


10516 


E3M10000028C07 


285 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028C08 


286 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028C08 


286 


EFA102542 


4999 


EFAlc0028_orf4p 


10603 


cJMlUtXJUuZoUOl 


287 


t?t? a i Antrim 

KFAIUUI94 


4868 


EFA1 c0022_orf_26p 


10540 


E3M10000028D01 


287 


EFA100978 


4904 


EFAlc0022_oif27p 


10541 


E3M10000028D02 


288 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028D05 


289 


EFA101080 


4909 


#N/A 


#N/A 


E3MJ0000028D06 


290 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 
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ID 


E3M10000028D08 


291 


EFA1 03268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000028E01 


292 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000028E04 


293 


EFA10I370 


4931 


EFAlc0040_orfJ03p 


10738 


E3M10000028E07 


294 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000028F02 


295 


EFA10I161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000028F03 


296 


EFA100742 j 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000028F03 


296 


EFA101417 


4942 


EFA1 c0022_orf_J 8p 


10531 


E3M10000028F03 


296 


EFA102554 


5002 


EFA 1 c0022_oif_l 9p 


10532 


E3M10000028F04 


297 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000028F04 


297 


EFA101164 


4921 


EFA 1 c0022_orf_7p 


10558 


E3M10000028F05 


298 


EFA1 00704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10000028F06 


299 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000028F07 


300 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000028G05 


301 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000028G06 


302 


EFA100748 


4892 


EFAlc0011_orf_10p 


10483 


E3M10000028G07 


303 


EFA101410 


4935 


EFA1 c0022_orf_12p 


10525 


E3M10000028G07 


303 


EFA1 01411 


4936 


EFA 1 c0022_oif_l 3p 


10526 


E3M10000028H04 


304 


EFA10I409 


4934 


EFA 1 cQ022_orf_l Ip 


10524 


E3M100OOO28HO7 


305 


EFA1 03062 


5019 


EFAlc0030_orf_19p 


10615 


E3M1 0000029 A02 


306 


EFA101160 


4917 


EFAlcO022 orf_3p 


10549 


E3M10000029A04 


307 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000029A05 


308 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000029A10 


309 


EFA1 02091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000029A11 


310 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000029B0I 


311 


EFA103295 


5024 


EFAlc0032_orf_lp 


10633 


E3M10000029B02 


312 


EFA101 160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000029B05 


313 


EFA103038 


5017 


EFAlcO030_orf_17p 


10613 


E3M10000029B06 


314 


EFA100914 


4900 


EFAlc0024_orf_9p 


10579 


E3M10000029B08 


315 


EFA1 02338 


4987 


EFAlc0032_orf_8p 


10651 


E3M10000029B11 


316 


EFA100397 


4877 


EFAlc0041_orfJ48p 


10773 


E3M10000029B12 


317 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000029C01 


318 


EFA102541 


4998 


EFAlc0028_orf3p 


10602 


E3M10000029C02 


319 


EFA102788 


5011 


EFAlc0033_orf41p 


10661 


E3M10000029C03 


320 


EFA102253 


4984 


EFAlc0038_orf85p 


10727 


E3M10000029C04 


321 


EFA1 02503 


4996 


EFAlc0032_orf32p 


10643 


E3M10000029C05 


322 


EFA100399 


4878 


EFAlc0041_orf_104p 


10766 


E3M10000029C06 


323 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000029C06 


323 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000029C07 


324 


EFA102352 


4990 


EFAlc0032_orfl21p 


10635 


E3M10000029C07 


324 


EFA102353 


4991 


EFAlc0032_orf22p 


10636 


E3M10000029C08- 


325 


EFA101868 


4966 


EFAlc0042_orf_69p 


10829 


E3M10000029C09 


326 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000029C10 


327 


EFA102656 


5004 


EFAlc0039_orf_26p . 


10734 


E3M10000029C12 


328 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M10000029D01 


329 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000029D03 


330 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


JE3M10000Q29D04 


331 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000029D05 


332 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 
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ro 


E3M10000029D06 


333 


EFA100210 


4870 


EFAlc0022jorf.9p 


10560 


E3M10000029D06 


333 


EFA101165 


4922 


EFAlc0022_orf8p 


10559 


E3M10000029D08 


334 


EFA102736 


5007 


EFAlc0022jorf_60p 


10556 


E3M10000029D12 


335 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3MI0000029E01 


336 


EFA1014O4 


4933 


EFAlc0033_arf_55p 


10663 


E3MI0000029E02 


337 


EFA1 02051 


4976 




#N/A 


E3M10000029E03 


338 


EFA102502 


4995 


EFAlcOQ31jorf36p 


10627 


E3M10000029E05 


339 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3MI0000029E07 


340 


EFA100919 


4901 


EFAlc00l3_oifJ2p 


10491 


E3MI0000029E08 


341 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M1000G029E09 


342 


EFA102656 


5004 


EFAlc0039_oif_26p 


10734 


E3M10000029E12 


343 


EFA100397 


4877 


EFAlc0041_orfL148p 


10773 


E3M10000029F01 


344 


EFA100023 


4862 


EFAlc00l7_oriMp 


10505 


E3M10000029F05 


345 


EFA102503 


4996 


EFAlc0032_orf.32p 


10643 


E3M10000029F06 


346 


EFA101795 


4962 


EFAlc0045_orfJ65p 


10922 


E3M10000029F09 


347 


EFA1 00689 


4886 


EFAlc0038_orf_J4p 


10717 


E3M10000029F10 


348 


EFA100919 


4901 


EFAlcG013_orf_12p 


10491 


E3M10000029F11 


349 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000029F12 


350 


EFA102282 


4985 


EFAlc0038_orf_89p 


10729 


E3M10000029G01 


351 1 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000029G04 


352 


EFA1 02656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000029G05 


353 


EFA1 02351 


4989 


EFAlc0032__orf20p 


10634 


E3M10000029G07 


354 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3MIOOOOQ29G08 


355 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000029G09 


356 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000029G10 


357 


EFA101797 


4963 


EFAlc0045_orfJ67p 


10924 


E3M10000029G11 


358 


EFA102006 


4973 


EFAlc0025_orfJ7p 


10580 


E3MIOOG0029G12 


359 


EFA101541 


4948 


EFAlc0012_orf5p 


10488 


E3MI0000029H02 


360 


EFA101339 


4928 


EFAlc0040_orf_13p 


10743 


E3M10000029H02 


360 


EFA1 01340 


4929 


EFAlc0040_orf_15p 


10745 


E3M10000029H04 


361 


EFA102352 


4990 


EFAlc0032_orf_21p 


10635 


E3M10000029H04 


361 


EFA1 02353 


4991 


EFAlc0032_orf22p 


10636 


E3M10000029H05 


362 


EFA1 02091 


4977 


EFAlcOOlOLorfJp 


10481 


E3M10000029H07 


363 


EFA100190 


4867 


EFAlc0010_prf_2p 


10480 


E3M10000029H08 


364 


EFA101416 


4941 


EFAlc0022jorf_17p 


10530 


E3M10000029H11 


365 


EFA101159 


4916 


EFAlc0022_orf2p 


10543 


E3M10000030A05 


366 


EFA1 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3MI0000030A08 


367 


EFA1 02351 


4989 


EFAlc0032_orf20p 


10634 


E3M10000030A09 


368 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3MI0000030A11 


369 


EFA1 02736 


5007 


EFAlc0022_orf_60p 


10556 


E3M10000030B03 


370 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000030B04 


371 


EFA1 03038 


5017 


EFAlc0030_orf_l7p 


10613 


E3MI0000030B05 


372 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M I 0000030B06 


373 


EFA101I62 


4919 


EFAl c0022_orf5p 


10555 


E3M10000030B07 


374 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3MI0000030B08 


375 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000030B10 


376 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3MI0000030B11 


377 


EFA101121 


4912 


EFAlc0036jorfJl2p 


10686 
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F3M1 0000030R 1 2 


378 


EFA1 02352 


4990 


EFAlc0032 orf 21p 


10635 


fimi ooooo30R 1 2 


378 


EFA1 02353 

X~tX aiv&jjj 


4991 


EFAlc0032 orf 22n 


10636 


F3MI0000030C03 


379 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


E3M 1 000003 0C04 


380 


EFA101 165 


4922 


EFA1 c0022_orf_8p 


10559 


F3M i nnoooinn i 


3R1 

JO I 


EFA 102351 


4989 


EFAlc0032 orf 20d 


10634 


F3"Miooooo3or)02 

uJIvi i yu UVIUJ UJL' UX 


382 


EFA1 02350 

x-»x riivAJJu 


4988 


EFAlc0032 orf 19d 


10632 


F3Miooooo3ono5 


383 


EFA1 01414 


4939 


EFAlc0022 orf 15o 


10528 


F3MiflftOftft3or>OR 


384 


FFA1027R0 i 

HvAl UX / OU 


5010 


EFA1c0045 orf lOlo 

illvVvTJ Will iwJ Jl 


10908 




3R5 


FFA1027R0 I 

XiTAVlUX / OU 


5010 


EFAlc0045 orf lOlo 

i, 4 A ill vVvTtJ VI i 1 vlU 


10908 


EOWllUUV/UUOUx^lU 


3R/> 


FFA 107656 


5004 


FFAlc0039 orf 26n 


10734 


uJIVi LVVUUUjULs 1Z 


JO/ 


FFA 101417 


4942 


FFA1c0022 nrf IRn 

DrAJliUI/M Ull lull 


10531 


UjiYl LulHJlA/JU.CU 1 


3RR 


FFA101410 


4935 


FFAlc0022 nrf 12n i 

Cil/ll VVI l/XX 111 1 1 X |i 


10525 


u jvfi I U UvU uj UEU 1 


3RR 
JOO 


FFA10141 1 


4936 


FFA1c0022 orf 13o 

UX i\. 1 wV/VfXX Ull UU 


10526 


C7TV4J onnnn^nFfr? 

uj JV1 IvUUU U J Uuux 


3R9 


FFA 100370 


4R75 


FFA1c0041 orf 35n 


10782 


E*J 1V1 L v UUVU J UClrt 


30ft 


FFA 107655 


5003 


FFAlc0030 orf 25n 

iji rviwvujy vil x«/l/ 


10733 


F3A/HflOftflft3flFftfl 


391 


FFA 101 540 


4947 


FFAlc0012 orf 4d 

1 -* 1 rll WUXX UIX 'fJ 


10487 


UJlVxLUUUuUJUuU7 


307 


FFA1ft33fi5 


5026 


FFA1c0022 orf In 

UX JxllA/UXX Ull l\J 


10533 


F3M 1 ft OOftft30F 1 (1 

UJlVl 1 VI UUUUJ Uu 1 U 


393 


FFA109fi5fi 


5004 


FFA1c0039 orf 26n 


10734 


jcojyi i utAiuuouru i 


394 


FFA 1 ft?fi55 


5003 


FFA 1 c0039 orf 25n 

XI^l A X \AJ \JJ Zs UIX XJU 


10733 


dj ivi i u uuuiij ur u*r 


395 


FFA 101 162 

d/IlUl 1UX 


4919 


EFAlc0022 orf 5n 

UX / ^IWvXX Ull a/JJ 


10555 


F3Mi ftooftft3ftFft6 

UJ IVI I U \J\f\J\JJ KJx VAJ 


J/U 


EFA101 162 


4919 


EFAlc0022 orf 5d 

UX Alwvv^ Vll •'j/ 


10555 


F3Tvf 1 ft0ftftf)3ftF07 


307 


EFA1 02656 


5004 


EFAlc0039 orf 26d 


10734 


F3M1 ooftft03ftFi ft 


3 OR 


EFA101417 


4942 


EFAlc0022 orf 18d 


10531 


F3 M 1 ft 0ftft03 ftF 1 2 

UJlVl LUUUUUJUr IX 


300 


EFA 102091 


4977 


EFAlcOOlO orf 3d 


10481 


F3MT ftnftftrnofioi 

u J IVI I UUUUU JUVJU 1 


400 


FFA 102551 


5001 


EFAlc0022 orf 25r> 


10539 


F3M1 00ftftO3ftf?O3 


401 


FFA 100023 


4862 


EFAlc0017 orf In 

Lil Alwul / UIX 1 jJ 


10505 


F3M 1 000ft03ftG06 

uJ JVI 1 VI UUUU 3\J VJUU 


402 

*tUX 


FFA1016R6 


4953 


EFAlc0045 orf 63d 

UX xx 1 vV/vf J yll wUU 


10940 


F3M1 OOOftfttflfiftR 
xzoivi L\j\jyj\j\j juvjvjo 


403 


FFA 102501 


4994 


EFAlc0031 orf 35d 

ux nivuv*' i uii 


10626 


F3M1 0000,030009 


404 


FFA 1032 10 


5022 


EFAlc0036 orf 119o 

ux n l wujv uii x a */yj 


10688 


F3M 1 000ftft3ft<Tl 7 

EOIVI 1 VI UVA/U J V* VJ 1 X 


405 


FFA 103504 


5028 


EFAlc0033 orf 94d 

Ul AlWvJJ Ull ^*T|J 


10671 


F3M 1 ftftftft030H03 


406 


FFA101258 


4926 


FFAlc0045 orf 160d 


10918 


F3M1 0000030H04 


407 


FFA101 121 
cr A iui lxi 


4912 


FFAlc0036 orf 1 12o 

Ul Ull 1 lt»JJ 


10686 


F3M1 000ftft30W06 


408 


FFA101 161 

UX A 11/1 1U1 


4918 


FFAlc0022 orf 4d 

UX A X VA/UXX UIX 


10551 


F3MT0000030H07 


409 


EFA 101 165 


4922 


EFAlc0022 orf 8o 


10559 


F3M1 O00O030H0R 

UJ IV! IvUUV/UJU JTlv U 


410 


EFA1 02501 


4994 


EFAlc0031 orf 35d 


10626 


F3M10000030H10 


411 


EFA1 02091 


4977 


EFAlcOOlO orf 3d 

iJl illWvvlv Vil */p 


10481 


F3M10000030H11 


412 


EFA100615 


4881 


EFAlc0016 orf 29p 


10501 


E3M1 000003 1 A02 


413 


EFA 102006 


4973 


EFAlc0025 orf 17p 


10580 


E3M1 000003 1 A06 


414 


EFA1 00970 


4903 


EFAlc0044 orf 98p 


10906 


E3MI000003 1 A07 


415 


EFA 102201 


4982 


#N/A 


#N/A 


F3 Ml 000003 1A08 


416 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


F3 Ml 000003 1B02 

LiJ IV X lUUUuUJ 1UVX 


417 


EFA100289 


4872 


EFAlc0042 orf 139p 


10810 


E3M10000031B03 


418 


EFA100426 


4879 


EFAlc0036_orf_59p 


10702 


E3M10000031B04 


419 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000031B09 


420 


EFA102183 


4979 


EFAlc0045_orf_97p 


10952 


E3M10000031B10 


421 


EFA101253 


4924 


EFAlc0043_orf_178p 


10852 


E3M10000031B11 


422 


EFA100190 


4867 


EFAlcOOlOjorfJZp 


10480 


E3M10000031B12 


423 


EFA1 00642 


4884 


EFAlc0041_orf.56p 


10792 
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ID 


E3M10000031C01 


424 


EFA1 02736 


5007 


EFAlc0022_orf_60p 


10556 


E3M10000031C04 


425 


EFA101414 


4939 


EFAlc0022_oif_15p 


10528 


E3M10000031C06 


426 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000031C10 


427 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000031C11 


428 


EFA101120 


4911 


EFAlc0036_orf_U3p 


10687 


E3M10000031C12 


429 


EFA100668 


4885 


EFAlc0035_orf_58p 


10679 


E3M10000031D03 


430 


EFA102503 


4996 


EFAlc0032_orf32p 


10643 


E3M10000031D04 


431 


EFA102502 


4995 


EFAlc0031_orf_36p 


, 10627 


E3M10000031D08 


| 432 


EFA102503 


4996 


EFAlc0032_orfJ32p 


10643 


E3M10000031E03 


433 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1 000003 1E09 


434 


EFA102736 


5007 


EFAlc0022_orf60p 


10556 


E3M10000031F02 


435 


EFA100642 


4884 


EFAlc0041_orf56p 


10792 


E3M10000031F02 


435 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000031F04 


436 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000031F07 


437 


EFA1 02656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000031F09 


438 


EFA1 02764 


5008 


EFAlc0008_orf_3p 


10478 


E3M10000031F1I 


439 


EFA102549 


5000 


EFAlc0022__orf24p 


10538 


E3M1 000003 IFI I 


439 


EFAI02551 


5001 


EFAlc0022_orf25p 


10539 


E3M10000031G03 


440 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M1000003IG04 


441 


EFA103571 


5030 


EFAlc0044j>rfJOLp 


10879 


E3M10000031G05 


442 


EFA102501 


4994 


EFAlc0031_prf35p 


10626 


E3M10000031G06 


443 


EFA102656 


5004 


EFAIc0039_orf_26p 


10734 


E3M10000031G07 


444 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000031G08 


445 


EFA100295 


4873 


EFAic0021_orfJ5p 


10517 


E3M10000031G11 


446 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000031H05 


447 


EFA101121 


4912 


EFAlc0036j>rfJ12p 


10686 


E3M10000031H06 


448 


EFA101540 


4947 


EFAlc0012j>if_4p 


10487 


E3M10000031H07 


449 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000031H08 


450 


EFA102736 


5007 


EFAlc0022_oif60p 


10556 


E3M10000031H10 


451 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000031HI1 


452 


EFA100642 


4884 


EFAlc004l_orf_56p 


10792 


E3 M 1000003 1H 11 


452 


EFA101685 


4952 


EFAlc004l_orf_55p 


10791 


E3M10000032A02 


453 


EFA100704 


4887 


EFAic0010_orf4p 


10482 


E3M10000032A04 


454 


EFA101670 


4950 


EFAlc0019_orf_20p 


10511 


E3M10000032A06 


455 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000032A07 


456 


EFAI01670 


4950 


EFAlc0019_orf_20p 


10511 


E3M10000032A08 * 


457 


EFA100329 


4875 


EFAlc0041_orf_35p 


10782 


E3M10000032A09 


458 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000032AI0 


459 


EFAI01410 


4935 


EFAIc0022_orf_12p 


10525 


E3M10000032A11 


460 


EFAL00642 


4884 


EFAIc004l_orf_56p 


10792 


E3M10000032A11 


460 


EFA101685 


4952 


EFAlc004l_orf_55p 


10791 


E3M10000032B03 


461 


EFA101540 


4947 


EFAIc0012_orf_4p 


10487 


E3M10000032B04 


462 


EFA102091 


4977 


EFAlcO0I0_orf_3p 


10481 


E3M10000032B07 


463 


EFA101164 


4921 


EFA 1 c0022_orf_7p 


10558 


E3M10000032B08 


464 


EFA102698 


5005 


EFAlc0045_orfJl5p 


10909 


E3MI0000032B09 


465 


EFA102051 


4976 




#N/A 


E3M10000032B11 


466 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000032B12 


467 


EFA100295 


4873 


EFAlcO021_orfJ5p 


10517 
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ID 


E3M10000032C01 


468 


EFA103062 


5019 


EFAlc0030_orfJ9p 


10615 


E3M10000032C02 


469 


EFA100I51 


4864 


EFAlc0021_orf_l4p 


10516 


E3M10000032CO3 


470 


EFA103348 


5025 


EFAlc0043_orf67p 


10873 


E3M10000032C04 


471 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000032C06 


472 


EFA101150 


4915 


EFAlc0038_orf_57p 


10719 


E3M10000032C09 


473 


EFA100740 


4889 


EFAlc0022_orf_22p 


10536 


E3M10000032CI1 


474 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000032C12 


475 


EFA101165 


4922 


EFAlc0022_orf8p 


10559 


E3M10000032D01 


476 


EFA103504 


5028 


EFAlc0033_orf?4p 


10671 


E3M10000032D02 


477 


EFA101I62 


4919 


EFAlc0022_orf_5p 


10555 j 


E3M10000032D03 


478 


EFA100399 


4878 


EFAlc0041_orfJ04p 


10766 


E3M10000032D06 


479 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000032D09 


480 


EFA100151 


4864 


EFAlc0021„orf_14p 


10516 


E3M10000032D12 


481 


EFA101165 


4922 


EFAlc0022_prf_8p . 


10559 


E3M10000032E04 


482 


EFA101792 


4961 


EFAlc0042_orf_113p 


10805 


E3M10000032E04 


482 


EFA103786 


5031 


EFAlc0042_orf_114p 


10806 


E3M10000032E05 


483 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000032E08 


484 


EFA101164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000032E10 


485 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000O32E1O 


485 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000032E11 


486 


EFA101414 


4939 


EFAlc0022_prfJ5p 


10528 


E3M10000032E12 


487 


EFA102326 


4986 


#N/A 


#N/A 


E3M10000032F02 


488 


EFA100210 


4870 


EFAlc0022_prf_9p 


10560 


E3M10000032F02 


488 


EFA101165 


4922 


EFAIc0022_orf8p 


10559 


E3M10000032F03 


489 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000032F05 


490 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000032F07 


491 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000032F08 


492 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1O0O0032F11 


493 


EFA100642 


4884 


EFAlc004l_orf_56p 


10792 


E3M10000032F12 


494 


EFA102201 


4982 


#N/A 


#N/A 


E3M1O000032GO1 


495 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M1O000032GO2 


496 


EFA100870 


4899 


EFAlc003l_orf36p 


10627 


E3M10000032G04 


497 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000032G05 


498 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000032G06 


499 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M100O0032GO7 


500 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000032H05 


501 


EFA100200 


4869 


EFAlc0041_orf_88p 


10798 


E3M10000032H06 


502 


EFA101833 


4965 


EFAlc0038_orf_61p 


10720 


E3M10000032H08 


503 


EFA102656 


5004 


EFAtc0039_orf_26p 


10734 


E3M10000032H09 


504 


EFA103571 


5030 


EFAIc0044_orf_101p 


10879 


E3M10000032H10 


505 


EFA100642 


4884 


EFAIc004l_orf_56p 


10792 


E3M10000033A03 


506 


EFA101253 


4924 


EFAlc0043_orfJ78p 


10852 


E3M10000033A04 


507 


EFA102503 


4996 


EFAlc0032jorf_32p 


10643 


E3M1 0000033 A05 


508 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000033A06 


509 


EFA101415 


4940 


EFAlc0022 - orfJ6p 


10529 


E3M10000033A07 


510 


EFA102774 


5009 


EFAlc0044_orf_25p 


10896 


E3M10000033A08 


511 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033A11 


512 


EFA100642 


4884 


EFAlc004l_orf_56p 


10792 
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Clone 
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PathoSeq Locus 


Gene SeqID 


Gene marked gene 


full length 

WAT 

Protein Seq 
ID 


E3M10000033B01 


513 


EFA1 02006 


4973 


EFAlc0025_orfJ7p 


10580 


E3M1OO00033B02 


514 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000033B04 


515 


EFA101765 


4958 


EFAlc0025_orf_33p 


10587 


E3M10000033B05 


516 


EFA102541 


4998 


EFAlc0D28_orf_3p 


10602 


E3M10000033B06 


517 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033B08 


518 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000033B09 


519 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000033C01 


520 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3M1OO00033CO2 


521 


EFA103174 


5021 


EFAlc0036_orf_120p 


10689 


E3M10000033C05 


522 


EFA102541 


4998 


EFAlrt028_orfJp 


10602 


E3M10000033C05 


522 


EFA102542 


4999 


EFAlc0028_orf_4p 


10603 


E3M1OO00033CO9 


523 


EFA100811 


4898 


EFAlc0022_orf_33p 


10546 


E3M10000033C10 


524 


EFA101410 


4935 


EFAl(fl022_orf_L2p 


10525 


E3M10000033C10 


524 


EFA101411 


4936 


EFAlc0022_orf_i3p 


10526 


E3M10000033C11 


525 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000033C12 


526 


EFA102389 


4992 


EFAlc0044_orf_83p 


10904 


E3M10000033D01 


527 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033D04 


528 


EFA101682 


4951 


EFAlc0041_orf_53p 


10789 


E3M10000033D05 


529 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000033D06 


530 


EFA100641 


4883 


EFAlc0041_orf_57p 


10793 


E3M10000033D06 


530 


EFA100642 


4884 


EFAlc0041._orf.56p 


10792 


E3M10000033D09 


531 


EFA101414 


4939 


EFAlc0022_prf_15p 


10528 


E3M10O00033DL0 


532 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000033D11 


533 


EFA102091 


4977 


EFAlc0010_orfJp 


10481 


E3M10000033E02 


534 


EFA101477 


4945 


EFAlc0043_orfJ224p 


10861 


E3M1OOO0033E03 


535 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000033E03 


535 


EFA101415 


4940 


EFAlc0022_orfJ6p 


10529 


E3M10000033E04 


536 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033E05 


537 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000033E07 


538 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000033E08 


539 


EFA10235I 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000033E09 


540 


EFA100617 


4882 


EFAlc0040_orf93p 


10764 


E3M10000033E11 


541 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000033F01 


542 


EFAI02502 


4995 


EFAlc003I_orf36p 


10627 


E3M10000033F03 


543 


EFA101686 


4953 


EFAlcm5_orf_63p 


10940 


E3M10000033F04 


544 


EFA100704 


4887 ' 


EFAlc0010_orf_4p 


10482 


E3M10000033F05 


545 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1OO00033F07 


546 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000033F08 


547 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000033F10 


548 


EFA103571 


5030 


EFA1 c0044_orf_l 01 p 


10879 


E3M10000033F12 


549 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000033F12 


549 


EFA1 02542 


4999 


EFAlc0028_orf_4p 


10603 


E3MI0000033G01 


550 


EFA101163 


4920 


EFAlc0022_orf6p 


10557 


E3M10000033GO2 


551 


EFA102813 


5013 


EFA1 c0043_orf_9p 


10878 


E3M10O00O33GO3 


552 


EFA102656 j 


5004 


EFAlc0039_orf_26p 


10734 


E3M1OOO0O33GO4 


553 


EFA102326 


4986 


#N/A 


#N/A 


E3M10000033G06 


554 


EFA101404 


4933 


EFAlc0033_.orf.55p 


10663 


E3M10000033G07 


555 


EFA101685 


4952 


EFAlc004l_orf_55p 


10791 



-388- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Geoe marked gene 


fall length 

ORF 
Protein Seq 
ID 


E3M100O0O33GO8 


556 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000033G09 


557 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033G12 


558 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000033H02 


559 


EFA101415 


4940 


EFAlc0Q22_orfJ6p 


10529 


E3M10000033H04 


560 


EFA1Q2780 


5010 


EFAlc0045_oifJ01p 


10908 


E3M10000033H05 


561 


EFA100741 


4890 


EFAlc0022_orf21p 


10535 


E3M10000033H07 


562 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3MI0000033H08 


563 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000033H09 


564 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000033H10 


565 


EFA101079 


4908 


#N/A ■ 


#N/A 


E3M100O0O33H11 


566 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034A02 


567 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000034A03 


568 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000034A04 


569 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000034B02 


570 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000034B04 


571 


EFA1 02655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000034C04 


572 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 ! 


E3M10000034D01 


573 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000034D02 


574 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 | 


E3M10000034E01 


575 


EFA101 162 


4919 


EFAIc0022_orf_5p 


10555 


E3M10000034E04 


576 


EFA100190 


4867 


EFAlc0010_orf2p 


10480 


E3M10000034F02 


577 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000034F03 


578 


EFA103038 


5017 


EFAlc0030_orf_l7p 


10613 


E3M10000034F04 


579 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000034G02 


580 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M1O0OO034GO3 


581 


EFA100740 


4889 


EFAlc0022_prf_22p 


10536 


E3M10000034H02 


582 


EFA101257 


4925 


EFAlc0045_orfJ59p 


10917 


E3M10000034H03 


583 


EFA102501 


4994 


EFAlcQ031_orf35p 


10626 


E3M10000035A02 


584 


EFA103268 


5023 


EFAlcOOlOjMfJp 


10479 


E3M10000035A04 


585 


EFA103571 


5030 


EFAlc0044_orf_10lp 


10879 


E3M10000035A05 


586 


EFA101540 


4947 


EFAlc0012_prf4p 


10487 


E3M10000035A06 


587 


EFA103571 


5030 


EFAlc0044_orfJ0lp 


10879 


E3M10000035A08 


588 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000035A09 


589 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000035A11 


590 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000035B01 


591 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 ; 


E3M10000035B03 


592 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035B06 


593 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000035B07 


594 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000035B08 


595 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000035B10 


596 


EFA100151 


4864 


EFAlc0021_orfJ4p 


10516 


E3M10000035B11 


597 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000035B12 


598 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000035C01 


599 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035C03 


600 


EFAI01417 


4942 


EFAIc0022_orf_18p 


10531 | 


E3M10000035C04 


601 


EFA103038 


5017 


EFAlc0030_orfJ7p 


10613 


E3M10000035C05 


602 


EFAI00870 


4899 


EFAlc003I_orf_36p 


10627 


E3M10000035C06 


603 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 
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Clone name 


Clone 
SeqED 


PathoSeq Locus 


GeoeSeqXD 


Genemarked gene 


fuU length 

v/jvr 

Protein Seq 

m 


E3M10000035C07 


604 


EFA100870 


4899 


EFAlc0031_prf_36p 


10627 


E3M10000035C08 


605 


EFA100741 


4890 


EFAlc0022_orf_2lp 


10535 


E3M10000035C08 


605 


EFA100742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000035C09 


606 


EFA103062 


5019 


EFAlc0030_orfJ9p 


10615 


E3M10000035C11 


607 


EFA100704 


4887 


EFAlc0010_oif_4p 


10482 


E3M10000035C12 


608 


EFA100704 


4887 


EFAlc0010_prf_4p 


10482 


E3M10000035D02 


609 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000035D03 


610 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000035D04 


611 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10O00O35DO5 


612 


EFA101162 


4919 


EFAic0022_orf_5p 


10555 


E3M10000035D10 


613 


EFA103571 


5030 


EFAlc0044_orfJ01p 


10879 


E3M10000035D11 


614 


EFA100919 


4901 


EFAtc0013_orfJ2p 


10491 


E3M10000035E03 


615 


EFA101414 


4939 


EFAIc0022_orfJ5p 


10528 


E3M10000035E04 


616 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000035E05 


617 


EFA102006 


4973 


EFAic0025_orfJ7p 


10580 


E3M10000035E07 


618 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000035E08 


619 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000035E09 


620 


EFA100312 


4874 


EFAIc0032_orf_28p 


10641 


E3M10O00035E1O 


621 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3MI0000035E11 


622 


EFA100870 


4899 


EFAic003Lorf_36p 


10627 


E3M10000035E12 


623 


EFA100704 


4887 


EFAlc00i0_orf_4p 


10482 


E3M10000035F01 


624 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000035F02 


625 


EFA101925 


4971 


EFAic0044_orf_19p 


10893 


E3M10000035F03 


626 


EFA100312 


4874 


EFAlc0032_orf_28p 


10641 


E3M10000035F06 


627 


EFA101080 


490? 


#N/A 


#N/A 


E3M10000035F07 


628 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000035F08 


629 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035F09 


630 


EFA101410 


4935 


EFAlc0022_orf_12p 


10525 


E3M10000035F09 


630 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000035F11 


631 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000035F12 


632 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000035G02 


633 


EFA100190 


4867 


EFAic0010_orf_2p 


10480 


E3M10000035G02 


633 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M100Q0035GO4 


634 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000035G05 


635 


EFA102502 


4995 


EFAlc0031__orf_36p 


10627 


E3M10000035G08 


636 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000035G09 


637 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000035G09 


637 


EFA103508 


5029 


EFAlc0033_orf_95p 


10672 


E3M10000035G1O 


638 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3MI0000035GI1 


639 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000035H03 


640 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000035H06 


641 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M1 000003 5H09 


642 


EFA102501 


4994 


EFAlc003l_orf,35p 


10626 


E3M10000035H1 1 


643 


EFA101257 


4925 


EFAlc0045_orfJ 59p 


10917 


E3M10000035H11 


643 


EFA10I258 


4926 


EFAlc0045_orfJ60p 


10918 


E3M10000036A03 


644 


EFA103504 


5028 


^Alc0033_orf_94p 


10671 


E3M10000036A04 


645 


EFA101416 


4941 


EFAlc0022__orfJ7p 


10530 


E3M10000036A05 


646 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 
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Clone name 


Clone 
SeqID 


PatboSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M10000036A06 


647 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M1O00O036AO7 


648 


EFA103268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000036A08 


649 


EFAI03G38 


5017 


EFAIc003CL_orfJ7p 


10613 


E3M10000036A09 


650 j 


EFA101 165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000036A10 


651 


EFA100210 


4870 


EFAlc0022_orf9p 


10560 


E3M10000036B01 


652 


EFA101121 


4912 


EFAlcO036_orf_112p 


10686 


E3M10000036B03 


653 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000036B06 


654 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036B07 


655 


EFA103038 


5017 


EFAlc0030_orM7p 


10613 


E3M10000036B08 


656 


EFA100151 


4864 


EFAlc002l_orf_14p 


10516 


E3M10000036B09 


657 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000036B11 


658 


EFA103504 


5028 


EFAlcO033_prf_94p 


10671 


E3M10000036B12 


659 


EFA101162 


4919 


EFAlc0022__orf_5p 


10555 


E3M10000036B12 


659 


EFA10H63 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000036C01 


660 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000036C03 


661 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000036C06 


662 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000036C07 


663 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000036C08 


664 


EFA100151 


4864 


EFAlc002l_orfJ4p 


10516 


E3M10000036C09 


665 


EFA101540 


4947 


EFAlc0012_orf4p 


10487 


E3M10000036C1O 


666 


EFA101540 


4947 


EFAIc0012_orf_4p 


10487 


E3M1OO00036C11 


667 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000036D03 


668 


EFAI00704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000036D04 


669 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000036D06 


670 


EFA100740 


4889 


EFAIc0022_orf_22p 


10536 


E3M10000036D08 


671 


EFA101164 


4921 


EFAtc0022_orfJ7p 


10558 


E3M10000036D09 


672 


EFA103571 


5030 


EFAlc0044_orM01p 


10879 


E3M10000036D10 


673 


EFA101121 


4912 


EFAlc0036_orfJl2p 


10686 


E3M10000036D11 


674 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000036D12 


675 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036EOI 


676 


EFAI0I121 


4912 


EFAlc0036_orf_ll2p 


10686 


E3M10000036E04 


677 t 


EFA10I162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036E05 


678 


EFA10I414 


4939 


EFAlc0022_prf_15p 


10528 


E3M10000036E07 


679 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000036E08 


680 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000036F03 


681 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000036F04 


682 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000036F05 


683 


EFA101792 


4961 


EFAlc0042_orf_ll3p 


10805 


E3M10000036F08 


684 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036F09 


685 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000036F10 


686 


EFA101I62 


4919 


EFAlc0022__orf_5p 


10555 


E3M10000036FI2 


687 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000036G01 


688 


EFA102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000036G01 


688 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000036G02 


689 


EFA101121 


4912 


EFAlc0036_orf_ll2p 


10686 


E3M10000036G03 


690 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000036G04 


691 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000036G06 


692 


EFA1 00295 


4873 


EFAlc0021_orf_15p 


10517 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
{protein/ 


Genemarked gene 


full length 

ApP 

Protein Seq 
ID 


E3M1Q000036G10 


693 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036H02 


694 


EFA103038 


5017 


EFAlcQ030_orfJ7p 


10613 


E3M10000036H03 


695 


EFA1 03571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000036H04 


696 


EFA103365 


5026 


EFAlc0022_orf_lp 


10533 


E3M10000036H05 


697 


EFA100194 


4868 


EFAlc0022_orf_26p 


10540 


E3M10000036H06 


698 


EFA10U62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036H07 


699 


EFA102501 


4994 


EFAlc003U)rf_35p 


10626 


E3M10000036H08 


700 


EFA103210 


5022 


EFAlc0036_orf_119p 


10688 


E3M10000036H09 


701 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000036HIO 


702 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000037A03 


703 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000037A06 


704 


EFA100870 


4899 


EFAlc0031_oif_36p 


10627 


E3M1OO0OO37AO8 


705 


EFA103365 


5026 


EFAlc0022_prf_lp 


10533 


E3M10000037A09 


706 


EFAI00756 


4893 


EFAlc0Q24_orf_39p 


10575 


E3M10000037A10 


707 


EFA103268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000037B02 


708 


EFAI00641 


4883 


EFAlc0041_orf_57p 


10793 


E3M10000037B02 


708 


EFAI00642 


4884 


EFAlc0G4Lprf_56p 


10792 


E3M10000037B07 


709 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000037B08 


710 


EFA1 00151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000037B11 


711 


EFA101686 


4953 


EFAIc0045_orf_63p 


10940 


E3M10000037C01 


712 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000037C02 


713 


EFA10235I 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000037C04 


714 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000037C05 


715 


EFA102655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000037C07 


716 


EFA101160 


4917 


EFAlc0O22_prf3p 


10549 


E3M10000037C07 


716 


EFA101161 


4918 


EFAlcQ022_orf_4p 


10551 


E3M10000037C11 


717 


EFA100615 


4881 


EFAlc0016_orf_29p 


10501 


E3M10000037C12 


718 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000037D02 


719 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000037D03 


720 


EFA100795 


4896 


EFAlc0043_orf229p 


10863 


E3M10000037D03 


720 


EFA103081 


5020 


EFAlc0043_orf_228p 


10862 


E3M10000037D04 


721 


EFA100210 


4870 


EFAlc0022__orf_9p 


10560 


E3M10000037D05 


722 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000037D06 


723 


EFA101161 


4918 


EFAlc0022_orf4p 


10551 


E3M10000037D09 


724 


EFA100190 


4867 


EFAlc0010.j)rf2p 


10480 


E3M10000037D09 


724 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000037D11 


725 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000037EOI 


726 


EFA102736 


5007 


EFAlc0022_orf60p 


10556 


E3M10000037E02 


727 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M1 000003 7E03 


728 


EFAI02503 


4996 


EFAlc0032j>rf_32p 


10643 


E3M10000037E05 


729 


EFA101080 


4909 


#N/A 


#N/A 


E3MI0000037E07 


730 


EFA100210 


4870 


EFAIc0022__orf9p 


10560 


E3M10000037E08 


731 


EFAI00642 


4884 


£FAlcW4l_orf_56p 


10792 


E3M10000037E10 


732 


EFA101253 


4924 


EFAlc0043_orfJ 78p 


10852 


E3M10000037E12 


733 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M100D0037FOI 


734 


EFA103504 


5028 


EFAlc0033_orf94p 


10671 


E3M10000037F02 


735 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000037F06 


736 


EFAI00210 


4870 


EFAlc0022_orf9p 


10560 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

ORF 
Protein Seq 


E3M10000037F07 


737 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000037F12 


738 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000037G01 


739 


EFA1Q2656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000037G02 


740 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M100O0037GO3 


741 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000037G05 


, 742 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000037G06 


743 


EFA103295 


5024 


EFAlc0032_orf_ip 


10633 


E3M10000037G07 


744 


EFA101541 


4948 


EFAlc0012_orf_5p 


10488 


E3M10000037G08 


745 


EFA101121 


4912 


EFAlc0036_orf_U2p 


10686 


E3M10000037G10 


746 


EFA101412 


4937 


EFAlc0022_orf_14p 


10527 


E3M10000037G11 


747 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000037H02 


748 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000037H05 


749 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000037H07 


750 


EFA1 00955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000037HI0 


751 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000037H11 


752 


EFA1 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000038A02 


753 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000038A03 


754 


EFA1 03038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000038A05 


755 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M100OO038A06 


756 


EFA1 02549 


5000 


EFAlc0022_prf_24p 


10538 


E3M10000038A07 


757 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000038A09 


758 


EFA102736 


5007 


EFAlc0022_orf_60p 


10556 


E3M10OO0038A1O 


759 


EFA1 00210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000038A11 


760 


EFA101417 


4942 


EFAlc0022_prf_l8p 


10531 


E3M10000038B02 


761 


EFA103210 


5022 


EFAlc0036_orf__U9p 


10688 


E3M10000038B03 


762 


EFA102389 


4992 


EFAlc0044_orf_83p 


10904 


E3M10000038B04 


763 


EFA101414 


4939 


EFAIc0022__orf_15p 


10528 


E3M10000038B05 


764 


EFA100795 


4896 


EFAlc0043_orf229p 


10863 


E3M10000038B05 


764 


EFA103081 


5020 


EFAlc0043_prf_228p 


10862 


E3M10000038B07 


765 


EFA100190 


4867 


EFAlc0010_orf2p 


10480 


E3M10000038B08 


766 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000038B09 


767 


EFA101685 


4952 


EFAlc004l_orf_55p 


10791 


E3M10000038B11 


768 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000038C02 


769 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M1000OO38CO3 


770 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000038C05 


771 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000038C07 


772 


EFA101963 


4972 


EFAlc0043_orf_162p 


10848 


E3M10OO0038C1O 


773 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000038C12 


774 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000O38DO1 


775 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000038DQ2 


776 


EFA103504 


5028 


EFAlc0033__orf_94p 


10671 


E3M10000038D04 | 


777 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10OOOO38DO8 


778 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10O0OO38D1O 


779 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000038DI1 


780 


EFA103571 


5030 


EFAic0044j>rfJ01p 


10879 


E3M10000038D12 


781 


EFA101540 


4947 


EFAlc0012jorf4p 


10487 


E3M10000038E02 


782 


EFA100704 


4887 


EFAtcOOlO^orfJp 


10482 


E3M10000038E03 


783 


EFAI01159 


4916 


EFAlcQ022_orfj2p 


10543 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 

/nrvifoin\ 

\proTau) 


Genemarked gene 


full length 

Protein Seq 
ID 


E3M10000038E04 


784 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000038E05 


785 


EFA1 02656 


5004 


EFAlc0039_OTf26p 


10734 


E3M10000038E07 


786 


EFA1 02655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000038E08 


787 


EFA101121 


4912 


EFAlc0036_orf_ll2p 


10686 


E3M10000038E11 


788 


EFA1 02780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000038F02 


789 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000038FD4 


790 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000038F05 


791 


EFA10H60 


4917 


EFAlc0022_orf3p 


10549 


E3M10000038F05 


791 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000038F06 


792 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000038F07 


793 


EFA103210 


5022 


EFAlc00361_orf_119p 


10688 


E3M10000038F09 


794 


EFA102185 


4980 


EFAlc0045_orf95p 


10950 


E3M10000038F10 


795 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000038F11 


796 


EFA100740 


4889 


EFAlc0022_orf_22p 


10536 


E3M10000038G02 


797 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000038G03 


798 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000038G06 


799 


EFA100704 


1 4887 


EFAlc0010_orf_4p 


10482 


E3M100O0O38GO7 


800 


EFA102352 


4990 


EFAlc0032_orf_21p 


10635 


E3M10000038G07 


800 


EFA102353 


4991 


EFAlc0032_orf_22p 


10636 


E3M10000038G11 


801 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000038H02 


802 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3MI0000038H05 


803 


EFA101160 


4917 


EFAIc0022_orf_3p 


10549 


E3M10000038H06 


804 


EFA100295 


4873 


EFAlc002t_orfJ5p 


10517 


E3M10000038H07 


805 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000038H08 


806 


EFA100295 


4873 


EFAlc002l_orfJ5p 


10517 


E3M10000038H09 


807 


EFA102802 


5012 


EFAlc0043_orfJ8p 


10854 


E3M10000038HIO 


808 


EFA101541 


4948 


EFAlcO0l2_prf5p 


10488 


E3M10000039A02 


809 


EFA101736 


4955 


EFAic004l_orf_14p 


10775 


E3M10000039A02 


809 


EFA101737 


4956 


EFAlc004l_orf_15p 


10778 


E3M10000039A06 


810 


EFA102656 


5004 


EFAtc0039_orf_26p 


10734 


E3M10000039A07 


811 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000039A08 


812 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039A10 


813 


EFA101257 


4925 


EFAlc0045_orf_159p 


10917 


E3M10000039A11 


814 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M1 000003 9B01 


815 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000039B03 


816 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000039B04 


817 


EFA101415 


4940 


EFAlc0022_orf_l6p 


10529 


E3M10000039B04 


817 


EFA101416 


4941 


EFAlc0022_orfJ7p 


10530 


E3M10000039B06 


818 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 


E3M10000039B07 


819 


EFA102110 


4978 


EFAlc0042_orf_99p 


10841 


E3M10OO0O39B08 


820 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000039B09 


821 


EFA101792 


4961 


EFAIc0042_orfJ13p 


10805 


E3M10000039B11 


822 


EFA101080 


4909 


#N/A 


#N/A 


E3M1 0000039C02 


823 


EFA103062 


5019 


EFAlc0030_orfJ9p 


10615 


E3M10000039C04 


824 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039C05 


825 


EFA100739 


4888 


EFAIc0022_prf_23p 


10537 


E3M10000039C06 


826 ' 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000O39CO7 


827 


EFA101791 


4960 


EFAlc0042_oifU2p 


10804 
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Clone 
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ID 


E3M10000039C07 


827 


EFA101792 


4961 


EFAlc0042_orf_tl3p 


10805 


E3M10000039C08 


828 


EFA101159 


4916 


EFAlc0022_oif_2p 


10543 


E3M10000039C09 


829 


EFA1 02503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000039C10 


830 


EFA101I62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039D02 


831 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000039D03 


832 


EFA102655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000039D04 


833 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000039D06 


834 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 . 


E3M10000039E01 


835 


EFA102201 


4982 


#N/A 


#N/A 


E3M10O00039EO2 


836 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M1000D039E03 


837 


EFA100919 


4901 


EFAlc0013_orf_l2p 


10491 


E3M10000039E05 


838 


EFA101686 


4953 


EFAlc0045_orf63p 


10940 


E3M10000039E07 


839 


EFA103295 


5024 


EFAlc0032_orfJp 


10633 


E3M10000039E08 


840 


EFA101685 


4952 


EFAlc004Lorf_55p 


10791 


E3M10000039F01 


841 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000039F02 


842 


EFA103021 


5015 


EFAlc0030_orf_l6p 


10612 


E3M1Q000039F03 


843 


EFA102788 


5011 


EFAlc0033_orf_41p 


10661 


E3MI0000039F03 


843 


EFA103375 


5027 


EFAlc0033_orf_40p 


10660 


E3M10000039F06 


844 


EFA100739 


4888 


EFAlc0022_orf23p 


10537 


E3M10000039F07 


845 


EFA102541 


4998 


EFAlc0028jorf_3p 


10602 


E3M10000039F08 


846 


EFA10H62 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000039G01 


847 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000039G02 


848 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000039G05 


849 


EFA100919 


4901 


EFAlc0013_orf_12p 


10491 


E3M10000039G07 


850 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000039G09 


851 


EFA102541 


4998 


EFAlcOQ28_orf_3p 


10602 


E3M10000039G10 


852 


EFA101682 


4951 


EFAlc0041_orf_53p 


10789 


E3M10000039H02 


853 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000039H07 


854 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000039H08 


855 


EFA101121 


4912 


EFAlc(X)36_orfJ12p 


10686 


E3M1000D039H10 


856 


EFA101413 


4938 


#N/A 


m/A 


E3MI0000039H11 


857 


EFA101120 


4911 


EFAlc0036_orf_I13p 


10687 


E3M10000039H11 


857 


EFA101121 


4912 


EFAlc0036j>rfJ12p 


10686 


E3M10000040A03 


858 


EFA101123 


4913 


EFAlc0040_orf_22p 


10748 


E3M10000040A05 


859 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040A07 


860 


EFA100157 


4865 


EFAlc0034_orf_63p 


10673 


E3M10000040A09 


861 


EFA102502 


4995 


EFAlc0031_orf36p 


10627 


E3M10000040A10 


862 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000040A11 


863 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000040B01 


864 


EFA1 02788 


5011 


EFAlc0033_orf_4ip 


10661 


E3M10000040B02 


865 


EFA102655 


5003 


EFAlc0039_orf25p 


10733 


E3M10000040B05 


866 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000040B05 


866 


EFA103268 


5023 


EFAlc0010_orf_lp 


10479 


E3M10000040B06 


867 


EFA102518 


4997 


EFAlc0032_orf_46p 


10647 


E3M10000040B08 


868 


EFA100919 


4901 


EFAIc0013_orf_12p 


10491 


E3M10000O4OB09 


869 


EFA102502 


4995 


EFAlc0031_oif36p 


10627 


E3M10000040B10 


870 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000O4OB11 


871 


EFA102764 


5008 


EFAlc00Q8_orf_3p 


10478 
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E3M10000040B12 


872 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000040C02 


873 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040C05 


874 


EFA1 02501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000040C06 


875 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000040C07 


876 


EFA101121 


4912 


EFAlc0036_orf_ll2p 


10686 


E3M10000040C08 


877 


EFA102780 


5010 


EFAlc0045_orfJ01p 


10908 


E3M10000040C09 


878 


EFA1 00165 


4866 


EFAlc0032_orf23p 


' 10637 


E3M10000040C09 


878 


EFA102353 


4991 


EFAlc0032_orf_22p 


10636 


E3M10000040C10 


879 


EFA101686 


4953 


EFAlc0045_prf63p 


10940 


E3M10000040C11 


880 


EFA102501 


4994 


EFAlc0031_orf35p 


10626 


E3M10000040C12 


881 


EFA1 02780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000040D03 


882 


EFA102201 


4982 


#N/A 


#N/A 


E3M10000040D04 


883 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040D08 


884 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040D12 


885 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000040E02 


886 


EFA1 02051 


4976 


#N/A 


#N/A 


E3M10000040E10 


887 


EFA101415 


4940 


EFAlc0022_orf_l6p 


10529 


E3M10000040E11 


888 


EFA103039 


5018 


EFAlc0043_orfJ6p 


10850 


E3M10000040E12 


889 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000040F01 


890 


EFA100295 


4873 


EFAlc0021_orf_I5p 


10517 


E3MI0000040F03 


891 


EFA102503 


4996 


EFAlcO032_orf_32p 


10643 


E3M10000040F08 


892 


EFA101080 


4909 


#N/A 


#N/A 


E3M20O00O4OF09 


893 


EFA100919 


4901 


EFAlc0013_orfJ2p 


10491 


E3M10000040F10 


894 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000040G01 


895 


EFA101415 


4940 


EFAlc0022_orf_I6p 


10529 


E3M1000D040G02 


896 


EFA101424 


4943 


EFAlc0041_orf_39p 


10784 


E3M10O00O40GO2 


896 


EFA101425 


4944 


EFAlc0041_orf40p 


10785 


E3M10000040G04 


897 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000040G05 


898 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000040G07 


899 


EFA101079 


4908 


#N/A 


#N/A 


E3M10000040G07 


899 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000040GO8 


900 


EFA102186 


4981 


EFAlc0045_orf94p 


10949 


E3M10000040G09 


901 


EFA103021 


5015 


EFAlc0030_orf_16p 


10612 


E3M10000040GU 


902 


EFA101414 


4939 


£FAlc0G22_orf_15p 


10528 


E3M10000040H02 


903 


EFA102780 


5010 


EFAlc0045jorfJ01p 


10908 


E3M10000040H03 


904 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000040H04 


905 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000040H04 


905 


EFA101685 


4952 


EFAlc0041_prf_55p 


10791 


E3M10000040H05 


906 


EFA100642 


4884 


EFAlc0041jorf56p 


10792 


E3M10000040H05 


906 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000040H09 


907 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000040H09 


907 


EFAI01417 


4942 


EFAlc0022_orfJ8p 


10531 


E3MI0000041A03 


908 


EFA100615 


4881 


EFAlc0016_orf_29p 


10501 


E3M10000041A05 


909 


EFA102502 


4995 


EFA1 c003 1 jnrf36p 


10627 


E3M10000041A08 


910 


EFA100704 


4887 


EFAlc00l0_orf_4p 


10482 


E3MI000004IA09 


911 


EFA101354 


4930 


EFAlc0032_orf69p 


10648 


E3M10000041AIO 


912 


EFA100001 


4861 


EFAlc0030_oif3p 


10618 


E3M10000041A11 


913 


EFAI00642 


4884 


EFAlc0041_orf_56p 


10792 
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ID 


E3MI000004IA1I 


913 


EFA101685 


4952 


EFAle0041_pif55p 


10791 


E3M10000041B02 


914 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000041BD3 


915 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000041B05 


916 


EFA1 02091 


4977 


EFAlcOOlOLorfJp 


10481 


E3M10000041B06 


917 


EFA102091 


4977 


EFAlc0010_orf3p 


10481 


E3M10000041B08 


918 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000041B09 


919 


EFA101924 


4970 


EFAlc0044j>rfJ8p 


10891 


E3M10000041B09 


919 


EFA101925 


4971 


EFAlc0044.orf.19p 


10893 


E3M10000041B10 


920 


EFA101080 


4909 


m/A 


m/A 


E3M10000041B11 


921 


EFA101416 


4941 


EFAlc0022_orf_l7p 


10530 


E3M10000041B11 


921 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000041B12 


922 


EFA101411 


4936 


EFAlcO022_orfJ3p 


10526 


E3M10000041C01 


923 


EFA1 00151 


4864 


EFAlc0021_orf_14p 


10516 


E3MI0000041C07 


924 


EFA1 00739 


4888 


EFAlc0022_orf_23p 


10537 


E3M10000041C08 


925 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000041C09 


926 


EFA103365 


5026 


EFAlc0022_orf_lp 


10533 


E3M10000041C10 


927 


EFA1 02503 


4996 


EFAlcQ032_orf32p 


10643 


E3M10000041C11 


928 


EFA1Q2655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000041C12 


929 


EFA100798 


4897 


EFAlc0O42_orfJ60p 


. 10818 


E3M10000041D02 


930 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000041D03 


931 


EFAI01060 


4907 


EFAIc0038_orf_73p 


10722 


E3M10000041D04 


932 


EFA1 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000041D04 


932 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000041D05 


933 


EFA101080 


4909 


#N/A 


m/A 


E3M10000041D06 


934 


EFA1 02656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000041D08 


935 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000041D09 


936 


EFA101I20 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000041D10 


937 


EFA1 02780 


5010 


EFAlc0045_orf_10lp 


10908 


E3M10000041D11 


938 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000041D12 


939 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M1000004IE02 


940 


EFA10I797 


4963 


EFAlc0045_orf_167p 


10924 


E3M10000041E03 


941 


EFA102091 


4977 


EFAlcOOlOLorfJp 


10481 


E3M10000041E05 


942 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M10000041E07 


943 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000041E10 


944 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000041E11 


945 


EFA100190 


4867 


EFAlc0010_orf_2p 


10480 


E3M10000041F03 


946 


EFA102503 


4996 


EFAlc0032_orf_32p 


10643 


E3M10000041F05 


947 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000041F06 


948 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000041F07 


949 


EFA101159 


4916 


EFAIc0022_orf_2p 


10543 


E3MI0000041F08 


950 


EFA100295 


4873 


EFAlc0021_orfJ5p 


10517 


E3M1000Q041F09 


951 


EFA101417 


4942 


EFAtc0022_orfJ8p 


10531 


E3M10000041F10 


952 


EFA101079 


4908 


m/A. 


m/A 


E3M10000041F10 


952 


EFA101080 


4909 


m/A 


m/A 


E3M10000041F11 


953 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10000041G02 


954 


EFA10H41 


4914 


EFAlc0030_prf_18p 


10614 


E3M10000041G03 


955 


EFA102253 


4984 


EFAlc0038_orf_85p 


10727 


E3M10000041G04 


956 


EFA101685 


4952 


EFAic004i_orfS5p 


10791 
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E3M1000004IGO6 


957 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000041G07 


958 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M1 000004 LG08 


959 


EFA100704 


4887 


EFAlc0010_orf4p 


10482 


E3M10000041G09 


960 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M1000004LG10 


961 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000041G12 


962 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000041H04 


963 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000041H05 


964 


EFA100329 


4875 


EFAlc0041_orf_35p 


10782 


E3M10000041H06 


965 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000041H07 


966 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 


E3M10000041H08 


967 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000041H09 


968 


EFA102788 


5011 


EFAlc0033_orf41p 


10661 


E3M10000041HIO 


969 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000041H11 


970 


EFA102253 


4984 


EFAic0038_orf_85p 


10727 


E3M10000042A03 


971 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000042A03 


971 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000042A08 


972 


EFA10235I 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000042ALO 


973 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000042B01 


974 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000042B02 


975 


EFAI00668 


4885 


EFAlc0035_orf_58p 


10679 


E3M10000042B04 


976 


EFA102186 


4981 


EFAlc<M5j>rf_94p 


10949 


E3M10000042B04 


976 


EFA102453 


4993 


EFAIc0045j>rf 203p 


10931 


E3M10000042B08 


977 


EFA101417 


4942 


EFAlc0022_orfJ8p 


10531 


E3M10000042B09 


978 


EFA101797 


4963 


EFAlc0045_orf_167p 


10924 


E3M10000042B10 


979 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000042B11 


980 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000042C02 


981 


EFA101150 


4915 


EFAlc0038_orf57p 


10719 


E3M10000042C03 


982 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000042C04 


983 


EFA102656 


5004 


EFAlc0039_orf26> 


10734 


E3M10000042C10 


984 


EFA100151 


4864 


EFAlc002l_orf_14p 


10516 


E3M10000042C10 


984 


EFA100295 


4873 


EFAlc002l_orfJ5p 


10517 


E3M10000042D01 


985 


EFA100615 


4881 


EFAic0016_orf_29p 


10501 


E3M10000042D02 


986 


EFA102501 


4994 


EFAlc0031_orfJ35p 


10626 


E3M10000042D03 


987 


EFA100394 


4876 


EFAlc0034_orf_6p 


10675 


E3M10000042D06 


988 


EFA102091 


4977 


EFAtc0010__orf_3p 


10481 


E3M10000042D09 


989 


EFA10U41 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000042D11 


990 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000042D12 


991 


EFA100795 


4896 


EFAlc0043_orf_229p 


10863 


E3M10000042E05 


992 


EFA102501 


4994 


EFAlc003l_orf_J35p 


10626 


E3M10000042E12 


993 


EFA102351 


4989 


EFAlc0032_orfJ20p 


10634 


E3M10000042F11 


994 


EFA101792 


4961 


EFAlc0042_orf_113p 


10805 


E3M10000042G01 


995 


EFA101412 


4937 


EFAlc0022_prfJ4p 


10527 


E3M10000042G05 


996 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 


E3M10000042G07 


997 


EFA101169 


4923 


EFAlc0024_orf_38p 


10574 


E3M10000042G08 


998 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000042GI1 


999 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000042GI1 


999 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000042G12 


1000 


EFA10250I 


4994 


EFAlc003I_orf_35p 


10626 
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E3M10000042H06 


1001 


EFA101799 


4964 


EFAlc0045_orf_l69p 


10926 


E3M10000042H08 


1002 


EFA101120 


4911 ! 


EFAlc0036_wfJ13p 


10687 ; 


E3M10000042H11 


1003 


EFA1 00668 


4885 


EFAlc0035_orf_58p 


10679 


E3M10000043A02 


1004 


EFA101799 


4964 


EFAlc0045j>rfJ69p 


10926 


E3M10000043A03 


1005 


EFA101414 


4939 


EFAlcOQ22_orf_15p 


10528 


E3M10000043A05 


1006 


EFA102502 


4995 


EFAlc0031_orfJ6p 


10627 


E3M10000043A08 


1007 


EFA100689 


4886 


EFAlc0038_orf_54p 


10717 


E3M10000043A09 


1008 


EFA101414 


4939 


EFAlc0022_orfJ5p 


10528 


E3M10000043A09 


1008 


EFA101415 


4940 


EFAlc0022_orf_l6p 


10529 


E3M10000043AI0 


1009 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043AU 


1010 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3MI0000043B01 


1011 


EFA100151 


4864 


EFAlc0021_orf_I4p 


10516 


E3M10000043B02 


1012 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M100OOO43B03 


1013 


EFA1 03038 


5017 


EFAlc0030_orf_17p 


10613 


E3M10000043B06 


1014 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000043B08 


1015 


EFA101123 


4913 


EFAlc0040_orf_22p 


10748 


E3M10000043B09 


1016 


EFA101892 


4969 


EFAlc0017_orf_21p 


10506 


E3M10000043B10 


1017 


EFA102656 


5004 


EFAlc0039_orf26p 


10734 


E3M10000043B11 


1018 


EFA100704 


4887 


EFAlc0010_oif4p 


10482 


E3M10000043B12 


1019 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000043C01 


1020 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000043C08 


1021 


EFA101412 


4937 


EFAlc0022_orfJ4p 


10527 


E3M10000043C09 


1022 


EFA100151 


4864 


EFAlc0021_orf_14p 


10516 


E3M10000043D01 


1023 


EFA101417 


4942 


EFAlc0022„orf_18p 


10531 


E3M10000043D02 


1024 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043D09 


1025 


EFA102351 


4989 


EFAlc0032_orf_20p 


10634 


E3M10000043D10 


1026 


EFA101872 


4967 


EFAlc0042_orf_152p 


10815 


E3M10000043D10 


1026 


EFA101873 


4968 


EFAlc0042_orf_153p 


10816 


E3M10000043D12 


1027 


EFA102502 


4995 


EFAlc0031_orfJ6p 


10627 


E3M10000043E03 


1028 


EFA100397 


4877 


EFAlc0041_orfJ48p 


10773 


E3M10000043E07 


1029 


EFA101339 


4928 


EFAlc0040_orf_13p 


10743 


E3M10000043E08 


1030 


EFA101872 


4967 


EFAlc0042_orf_152p 


10815 


E3M10000043E08 


1030 


EFA101873 


4968 


EFAlc0042_orf_!53p 


10816 


E3M10000043E10 


1031 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000043E11 


1032 


EFA102813 


5013 


EFAlc0043_orf_9p 


10878 


E3M10000043F03 


1033 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000043F04 


1034 


EFA102006 


4973 


EFAlc0025_orf_17p 


10580 


E3M10000043F06 


1035 


EFA100615 


4881 


EFAlc0016_orf_29p 


10501 


E3M10000043F08 


1036 


EFA101121 


4912 


EFAlc0036_orfJ12p 


10686 


E3M10000043F10 


1037 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 


E3M10000043F12 


1038 


EFA101080 


4909 


#N/A 


m/A 


E3M10000043G03 


1039 


EFA102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000043G04 


1040 


EFA102502 


4995 


EFAlc0031_orfJ6p 


10627 


E3M10000043G05 


1041 


EFA101686 


4953 


£FAlc0(H5_orf_63p 


10940 


E3M10000043G07 


1042 


EFA100157 


4865 


EFAlc0034_orf63p 


10673 


E3M10000043G08 


1043 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043G10 


1044 


EFA101792 


4961 


EFAlc0042_orfJ13p 


10805 


E3MI0000043G11 


1045 


EFA101080 


4909 


#N/A 


m/A 
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E3M10000043G12 


1046 


EFA1 01121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000043H02 


1047 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000043H05 


1048 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000043H08 


1049 


EFA100615 


4881 


EFAlc0016jorf_29p 


10501 


E3M10000043H09 


1050 


EFA102006 


4973 


EFAlc0025_orfJ7p 


10580 


E3M10000043HU 


1051 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000044C02 


1052 


EFA1 00955 


4902 


EFAlc0022_orf_28p 


10542 


E3M10000044E01 


1053 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


K1M10000002F02 


1054 


KPN101750 


5037 


KPNlcl723_orfJp 


11652 


K1M10000003C01 


1055 


KFN103882 


5040 


KPNlc2848_orf_lp 


11716 


K1M10000007F01 


1057 


KPN104183 


5041 


KPNlcl646_orf_2p 


11650 


K1M10000007F01 


1057 


KPN106659 


5049 


KPNlcl646_orf_lp 


11649 


K1M10000008CG2 


1058 


KPN107626 


5051 


#N/A 


#N/A 


K1M10G00008C10 


1059 


KPN101729 


5036 


KPNlcl566_orfJp 


11647 


K1M10000008G10 


1060 


KPN106840 


5050 


KPNlc2087_orfJp 


11664 


K1M10000009D04 


1061 


KPN107776 


5052 


KPNlc4041_orf_lp 


11771 


K1M10000013E04 


1062 


KPN105779 


5047 


KPNlc4012_orMp 


11770 


K1M10000020B02 


1065 


KPN101729 


5036 


KPNlcl566_orf_lp 


11647 


K1M10000022C10 


1067 


KPN100854 


5033 


KPNlc0845_orMp 


11630 


K1M10000030C07 


1070 


KPN104716 


5045 


KFNlc3094_orf_5p 


11757 


K1M10000030E07 


1071 


KPN104538 


5044 


KPNlc2918j)rf_2p 


11726 


K1M1000Q032E11 


1073 


KPN101729 


5036 


KPNlcl566j>rMp 


11647 


K1M10000033B02 


1074 


KPN101729 


5036 


KPNlcl566_orMp 


11647 


K1M10000033E01 


1075 


KPN100432 


5032 


KPNlc0331_orMp 


11628 


K1M10000036G08 


1076 


KPN106044 


5048 


#N/A 


#N/A 


K1M10000037D10 


1077 


KPN104281 


5042 


KPNlc3000_orf_3p 


11742 


K1M10000038H09 


1078 


KPN102057 


5038 


KPNlcl958j>rfJp 


11661 


K1M10000039H03 


1079 


KPN106840 


5050 


KPNlc2087_orf_lp 


11664 


K1M10000043D05 


1081 


KPN102638 


5039 


KPNlc2127_orf_lp 


11667 


K1M10000043H10 


1082 


KPN105722 


5046 


#N/A 


#N/A 


K1M10000044D08 


1084 


BCPN104430 


5043 


#N/A 


#N/A 


K1M10000044G05 


1086 


KPN101026 


5035 


KPNlc0875_orf_lp 


11631 


K1M10000045A07 


1087 


KPN101022 


5034 


KPNlcl3l6jorf_3p 


11642 


K1M10000045D10 


1088 


KPNI02638 


5039 


KPNlc2127_orfJp 


11667 


PIM10000008C06 


1092 


PA2424 


5107 


#N/A 


#N/A 


P1M10000008G04 


1093 


PA0337 


5060 


#N/A 


#N/A 


P1M10000010C03 


1094 


PA4997 


5202 


#N/A 


#N/A 


PIM10000014HIO 


1095 


PA4252 


5168 


#N/A 


#N/A 


P1M10000014HIO 


1095 


PA4253 


5169 


#N/A 


#N/A 


PIM100000I5C06 


1096 


PA0413 


5064 


#N/A 


#N/A 


PIM10000015C06 


1096 


PA0414 


5065 


#N/A 


#N/A 


PIM10000015C09 


1097 


PA3041 


5124 


#N/A 


#N/A 


P1M10000016C04 


1098 


PA2680 


5117 


#N/A 


#N/A 


P1M1 000001 8B01 


1099 


PA4264 


5177 


#N/A 


#N/A 


P1M10000018C01 


1100 


PA4264 


5177 


#N/A 


miA 


P1M10000018E01 


1101 


PA4067 


5151 


#N/A 


#N/A 


PIM10000018G01 


1102 


PA4067 


5151 


#N/A 


#N/A 


P1M10000019F01 


1103 


PA4271 


5180 


#N/A 


#N/A 
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PIM10000019F01 


1103 


PA4272 


5181 


m/A 


m/A 


P1M10000021G03 


1104 


PA4264 


5177 


#N/A 


m/A 


P1M10000021G05 


1105 


PA4251 


5167 


#N/A 


\ m/A 


P1M10000022D09 


1106 


PA5299 


5211 


#N/A 


m/A 


P1M10000024D06 


1107 


PA3160 


5130 


#N/A 


i #N/A 


P1M10000024E06 


1108 


PA4888 


5200 


#N/A 


#N/A 


P1M10000024H03 


1109 


PA2313 


5105 


m/A 


m/A 


P1M10000025A06 


1110 


PA2222 


5104 


#N/A ■ 


m/A 


P1M10000025G07 


1111 


PA3153 ! 


5128 


#N/A 


m/A. 


P1M10000025H07 


1112 


PA3153 ! 


5128 


#N/A 


m/A 


P1M10000025H07 


1112 


PA3154 j 


5129 


#N/A 


#N/A 


P1M1Q000026E06 


1113 


PA0715 


5074 


#N/A 


#N/A 


P1M10000026F04 


1114 


PA2222 


5104 


#N/A 


m/A 


P1M10000026G09 


1115 


PA3011 


5122 


#N/A 


■ #N/A 


P1M10000026H02 


1116 


PA3013 


5123 


#N/A 


m/A 


P1M10000026H05 


1117 


PA3154 


5129 


#N/A. 


m/A 


P1M10000027A06 


1118 


PA4257 


5172 


#N/A 


#N/A 


P1M10000027B02 


1119 


PA3154 


5129 


#N/A 


#N/A 


P1M10000027G05 


1120 


PA23I3 


5105 


#N/A 


#N/A 


P1M10000028A08 


1121 


PA0788 


5075 


#N/A 


#N/A 


P1M10000028B01 


1122 


PA4263 


5176 


m/A 


m/A 


P1M10000028E02 


1123 


PA2584 


5112 


m/A 


m/A 


P1M10000029A09 


1124 


PA3154 


5129 


#N/A 


m/A 


P1M10000029G03 


1125 


PA1301 


5083 


#N/A 


m/A 


P1M10000029H05 


1126 


PA0353 


5061 


#N/A 


m/A 


P1M10000032F04 


1127 


PA0265 


5058 


#N/A 


m/A 


P1M10000033A02 


1128 


PA3068 


5126 


#N/A 


m/A 


P1M10000033B08 


1129 


PA4244 


5160 


#N/A 


#N/A 


P1M10000033E03 


1130 


PA3984 


5147 


#N/A 


#N/A 


P1M10000033F01 


1131 


PA1986 


5095 


#N/A 


m/A 


P1M10O0O033GO8 


1132 


PA2009 


5096 


#N/A 


m/A 


P1M10000035A06 


1133 


PA4249 


5165 


m/A 


UN/A 


P1M10000037B12 


1134 


PA4254 


5170 


m/A 


m/A 


P1M10000037G12 


1135 


PA5076 


5204 


m/A 


m/A 


P1M10000038B08 


1136 


PA4070 


5152 


m/A 


m/A 


P1M10000038C03 


1137 


PA3931 


5146 


m/A 


m/A 


P1MI0000038C06 


1138 


PA2197 


5103 


m/A 


m/A 


P1MI0000038F04 


1139 


PA5207 


5208 


m/A 


m/A 


P1M10000038G02 


1140 


PA4542 


5192 


#N/A 


m/A 


P1M10000039G05 


1141 


PA3764 


5141 


#N/A 


m/A 


P1M10000039G12 


1142 


PA5567 


5220 


#N/A 


m/A 


P1M10000040C01 


1143 


PA4105 


5154 


#N/A 


m/A 


P1M10000040C04 


1144 


PA1115 


5081 


#N/A 


m/A 


P1M10000040D04 


1145 


PA0378 


5062 


m/A 


#N/A 


P1M10000040D05 


1146 


PA5209 


5209 


m/A 


m/A 


P1M10000040EIO 


1147 


PA2128 


5100 


m/A 


m/A 


P1M10000040H03 


1148 


PA1115 


5081 


#N/A 


m/A 


P1MI0000041A]2 


1149 


PA4254 


5170 


m/A 


m/A 
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P1M1 000004 1B02 


1150 


PA2128 


5100 


#N/A 


m/A 


P1M1 000004 1E01 


1151 


PA2398 


5106 


#N/A 


m/A 


P1M10000041F01 


1152 


PA4681 


5196 


#N/A 


m/A 


P1M10000042B12 


1153 


PA0642 


5072 


m/A 


m/A 


P1M10000042E08 


1154 


PA4252 


5168 


#N/A 


m/A 


P1M10000042E08 


1154 


PA4253 


5169 


m/A 


m/A 


PIM10000043A03 


1155 


PA3006 


5121 


m/A 


m/A 


P1M10000043D06 


1156 


PA3764 


5141 


#N/A 


m/A 


P1MI0000044F07 


1157 


PA4244 


5160 


#N/A 


#N/A 


P1M10000046B03 


1158 


PA1462 


5087 


m/A 


#N/A 


P1M10000046C07 


1159 


PA2671 


5116 


m/A 


#N/A 


P1M10000046C08 


1160 


PA0472 


5069 


#N/A 


m/A 


P1M1000004£C09 


1161 


PA3764 


5141 


m/A 


m/A 


PIM10000046G11 


1162 


PA1115 


5081 


#N/A 


m/A 


PIM10000047B04 


1163 


PA3006 


5121 


#N/A 


m/A 


P1M10000047E11 


1164 


PA2684 


5118 


#N/A 


m/A 


PIM10000047F07 


1165 


PA4506 


5190 


#N/A 


m/A 


P1M10000047G10 


1166 


PA4259 


5174 


#N/A 


m/A 


P1M10000048A03 


1167 


PA4105 


5154 


#N/A 


m/A 


PIM10000049E08 


1168 


PA4272 


5181 


#N/A 


m/A 


PIM10000049G10 


1169 


PA4027 


5149 


#N/A 


m/A 


P1M10000050G11 


1170 


PA4249 


5165 


#N/A 


m/A 


P1M10000051D11 


1171 


PA1365 


5085 


#N/A 


m/A 


P1M1 000005 1F01 


1172 


PA1115 


5081 


#N/A 


m/A 


P1M10000052C03 


1173 


PA0938 


5078 


#N/A 


m/A 


PIM10000052C12 


1174 


PA5076 


5204 


#N/A 


m/A 


PIM10000052E04 


1175 


PA1398 


5086 


#N/A 


m/A 


P1M10000053B12 


1176 


PA5436 


5215 


#N/A 


m/A 


P1M10000053C02 


1177 


PA0353 


5061 


#N/A 


m/A 


P1M10000053E07 


1178 


PA4254 


5170 


#N/A 


m/A 


PIM10000053F08 


1179 


PA1270 


5082 


m/A 


m/A 


PIM10000055A11 


1180 


PA5076 


5204 


#N/A 


m/A 


P1M10000055C08 


1181 


PA1493 


5088 


m/A 


m/A 


P1M10000055E05 


1182 


PA5507 


5219 


#N/A 


m/A 


P1M10000056C07 


1183 


PA1360 


5084 


#N/A 


m/A 


PIM10000056F05 


1184 


PA4258 


5173 


#N/A 


m/A 


P1M10000056F05 


1184 


PA4259 


5174 


#N/A 


m/A 


P1M10000056F06 


1185 


PA2634 


5114 


#N/A 


m/A 


*T\ 1 ft AAAAAF//^A 1 

P1M10000056G01 


1186 


PA5076 


5204 


#N/A 


m/A 


P1M10000058B07 


1187 


PA5436 


5215 


#N/A 


m/A 


P1M10000059B04 


1188 


PA4375 


5186 


#N/A 


m/A 


P1M10000059B10 


1189 


PA4269 


5179 


#N/A 


m/A 1 


P1M10000059B11 


1190 


PA0934 


5077 


#N/A 


#N/A 


r IMIUUUUUJ7L/1 1 


1 101 
nyi 


rAWZ/ 


5149 


J/XTf A 

#N/A 


#N/A 


PIM10000059H08 


1192 


PA4027 


5149 


#N/A 


m/A 


P1M10000059H09 


1193 


PA4271 


5180 


#N/A 


#N/A 


P1M10000060E03 


1194 


PA0423 


5067 


#N/A 


m/A 


P1M10000060H02 


1195 


PA0221 


5057 


#N/A 


m/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 
m 


P1M10000060H04 


1196 


PA4473 


5189 


m/A 


m/A 


P1M10000061B04 


1197 


PA2726 


5119 


#N/A 


m/A 


P1M10000061E04 


1198 


PA4244 


5160 


#N/A 


m/A 


P1M10000061F04 


1199 


PA3522 


5136 


m/A 


m/A 


P1M10000062A12 


1200 


PA4598 


5194 


#N/A 


m/A 


P1M10000062C03 


1201 


PA0321 


5059 


#N/A 


m/A 


P1M10000062C04 


1202 


PA4254 


5170 


#N/A 


m/A 


P1M10000062C07 


1203 


PA4251 


5167 


m/A 


m/A 


PIM10000062C12 


1204 


PA5316 


5212 


m/A 


m/A 


P1M10000062D07 


1205 


PA4247 


5163 


#N/A 


m/A 


P 1 M 1 0000062D08 


1206 


PA0882 


5076 


m/A 


m/A 


P1MI0000062E08 


1207 


PA4248 


5164 


m/A 


m/A 


P1M10000062E08 


1207 


PA4249 


5165 


m/A 


m/A 


P1M10000062F06 


1208 


PA0028 


5053 


m/A 


m/A 


P1M10000062G11 

X A J A WWW^rxJ ft A 


1209 


PA4506 


5190 


m/A 


m/A 


P1M10000062H01 


1210 


PA3121 


5127 


m/A • 


m/A 


P1M10000062H04 


1211 


PA4254 


5170 


#N/A 


m/A 


P1M10000063F02 


1212 


PA2684 


5118 


m/A 


m/A \ 


P1M10000063G02 


1213 


PA4262 


5175 


m/A 


m/A 


P1M10000063H02 


1214 


PA4081 


5153 


m/A 


m/A 


P1M10000064A10 


1215 


PA4268 


5178 


m/A 


m/A 


P1M10000064C02 


1216 


PA0650 


5073 


m/A 


m/A 


P1M10000064C03 


1217 


PA5030 


5203 


m/A 


m/A 


P1M10000064D03 


1218 


PA0129 


5055 


m/A 


m/A 


P1M10000064E05 


1219 


PA4512 


5191 


m/A 


m/A 


P1M10000064G12 


1220 


PA2147 


5101 


#N/A 


m/A 


P1M10000064H07 


1221 


PA1072 


5080 


#N/A 


m/A 


P1MI0000065A04 


1222 


PA3522 


5136 


m/A 


m/A 


P1M10000065B07 


1223 


PA4347 


5184 


m/A 


m/A 


P1M10000065C03 


1224 


PA4347 


5184 


m/A 


m/A 


P1M10000065C05 


1225 


PA0642 


5072 


m/A 


m/A 


P1M10000065D06 


1226 


PA4347 


5184 


m/A 


m/A 


P1M10000065F01 


1227 


PA2494 


5111 


m/A 


m/A 


P1M10000065G06 


1228. 


PA0423 


5067 


m/A 


m/A 


P1M10000065H07 


1229 


PA1019 


5079 


m/A 


m/A 


P1M10000066A10 


1230 


PA4709 


5197 


m/A 


m/A 


P1M10000066A11 


1231 


PA2594 


5113 


m/A 


m/A 


P1M10000066F04 


1232 


PA4024 


5148 


m/A 


m/A 


P1M10000067A05 


1233 


PA3876 


5144 


#N/A 


m/A 


P1M10000067A05 


1233 


PA3877 


5145 


#N/A 


m/A 


P1M10000067A06 


1234 


PA0419 


5066 


#N/A 


m/A 


P1M10000067A08 


1235 


PA0600 


5071 


#N/A 


m/A 


P1M10000067C04 


1236 


PA3845 


5142 


m/A 


m/A 


P1M10000067C06 


1237 


PA4433 


5188 


m/A 


m/A 


P1M10000067D05 


1238 


PA3479 


5134 


#N/A 


m/A 


P1M10000067F05 


1239 


PA3643 


5137 


#N/A 


m/A 


P1M10000067G05 


1240 


PA5199 


5207 


m/A 


m/A 


P1M10000068A09 


1241 


PA0353 


5061 


UN/A 


-m/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 


Genemarked gene 


toll length 

Protein Seq 
ID 


P1ML0000068D04 


1242 


PA5388 


5213 


m/A 


#N/A 


P1MI0000068F04 


1243 


PA4237 


5158 


#N/A 


m/A 


P1M10000068F08 


1244 


PA5193 


5206 


#N/A 


m/A 


P1M10000068G01 


1245 


PA3716 


5140 


#NVA 


m/A 


P1M10000068H05 


1246 


PA4268 


5178 


#N/A 


m/A 


P1ML0000069D09 


1247 


PA4246 


5162 


#N/A 


m/A 


P1M10000069G06 


1248 


PA4246 


5162 


#N/A 


m/A 


P1M10000069H02 


1249 


PA4433 


5188 


#N/A 


m/A 


P1M10000070A05 


1250 


PA2470 


5109 


#N/A 


m/A 


P1M10000070B10 


1251 


PA5393 


5214 


#N/A 


m/A 


P1M10000070C06 


1252 


PA4237 


5158 


#N/A 


m/A 


P1M10000070D08 


1253 


PA4105 


5154 


#N/A 


m/A 


P1M10000070E03 


1254 


PA4709 


5197 


#N/A 


m/A 


P1M10000070G06 


1255 


PA3374 


5133 


#N/A 


m/A 


P1M10000070G12 


1256 


PA3121 


5127 


#N/A 


m/A 


P1M10000070H06 


1257 


PA3374 


5133 


#N/A 


m/A 


P1M10000071A03 


1258 


PA4251 


5167 


#N/A 


m/A 


P1M10000071C01 


1259 


PA4251 


5167 


#N/A 


m/A 


P1M10000071E04 


1260 


PA3484 


5135 


#N/A 


m/A 


P1M10000071F01 


1261 


PA0506 


5070 


#N/A 


m/A 


P1M10000073A06 


1262 


PA4246 


5162 


m/A 


m/A 


P1M10000073B10 


1263 


PA5248 


5210 


#N/A 


m/A 


P1M10000073D04 


1264 


PA1115 


5081 


m/A 


m/A 


P1M10000073D09 


1265 


PA1918 


5094 


m/A 


m/A 


P1M10000073G03 


1266 


PA5248 


5210 


#N/A 


m/A 


P1M10000074B01 


1267 


PA4771 


5199 


m/A 


m/A 


P1M10000074B04 


1268 


PA1684 


5091 


#N/A 


m/A 


P1M10000074E04 


1269 


PA0120 


5054 


#N/A 


m/A 


P1M10000074E09 


1270 


PA3479 


5134 


#N/A 


m/A 


P1M10000074F10 


1271 


PA1019 


5079 


#N/A 


m/A 


P1MI0000074GI2 


1272 


PA4244 


5160 


m/A 


m/A 


P1M10000074G12 


1272 


PA4245 


5161 


#N/A 


m/A 


P1M10000075A04 


1273 


PA3279 


5131 


#N/A 


m/A 


P1MI0000075A04 


1273 


PA3280 


5132 


#N/A 


m/A 


P1M10000075B03 


1274 


PA4576 


5193 


#N/A 


m/A 


P1M10000075F02 


1275 


PA4254 


5170 


#N/A 


m/A 


P1M10000075G05 


1276 


PA3709 


5139 


#N/A 


#N/A 


P1M10000076D05 


1277 


PA1876 


5093 


#N/A 


m/A 


P1M10000O76DIO 


1278 


PA1636 


5090 


m/A 


m/A 


P1M10000077A08 


1279 


PA3479 


5134 


m/A 


m/A 


P1M10000077C08 


1280 


PA1019 


5079 


m/A 


m/A 


P1M10000O77E04 


1281 


PA3522 


5136 


m/A 


m/A 


P1M10000077H05 


1282 


PA4246 


5162 


m/A 


m/A 


P1M10000079AIO 


1283 


PA4576 


5193 


m/A 


m/A 


P1M10000O79B1O 


1284 


PA4576 


5193 


m/A 


m/A 


P1M10000079C10 


1285 


PA4576 


5193 


m/A 


m/A 


P1M10000079D01 


1286 


PA1547 


5089 


m/A 


m/A 


P1M10000079D10 


1287 


PA5490 


5217 


m/A 


m/A 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 

m 


PIM10000079F06 


1288 


PA3006 


5121 


#N/A 


m/A 


P1M10000080BOI 


1289 


PA3866 


5143 


m/A 


m/A 


P1M10000080B06 


1290 


PA4244 


5160 


#N/A 


m/A 


P1M10000080B06 


1290 


PA4245 


5161 


#N/A 


m/A 


P1M10000080C01 


1291 


PA0469 


5068 


#N/A 


m/A 


P1M10000080C06 


1292 


PA4250 


5166 


#N/A 


m/A 


P1M10000080E04 


1293 


PA4250 


5166 


#N/A 


m/A 


P1M10000081D12 


1294 


PA3006 


5121 


m/A 


m/A | 


P1M10000081G05 


1295 


PA4037 


5150 


m/A 


m/A , 


P1M1000008IH05 


1296 


PA4316 


5182 


#N/A 


m/A 


P1M10000082A05 


1297 


PA0401 


5063 


#N/A 


#N/A 


P1M10000082B04 


1298 


PA3006 


5121 


#N/A 


m/A 


PIM10000082C05 


1299 


PA4246 


5162 


#N/A 


m/A 


PIM10000082D05 


1300 


PA4256 


5171 


#N/A 


m/A 


PIM100G0082E05 


1301 


PA4246 


5162 


#N/A . 


m/A 


P1M10000083A11 


1302 


PA3006 


5121 


m/A . 


m/A ! 


P1M10000083B01 


1303 


PA4271 


5180 


#N/A 


m/A 


PIM10000083B12 


1304 


PA4268 


5178 


#N/A 


#N/A 


PIM10000083C11 


1305 


PA4242 


5159 


#N/A 


m/A 


PIM10000083CI2 


1306 


PA3006 


5121 


#N/A 


m/A 


PIM10000084A04 


1307 


PA4942 


5201 


#N/A 


m/A 


PIM10000084D03 


1308 


PA3006 


5121 


#N/A 


m/A 


P1M10000084E04 


1309 


PA5493 


5218 


#N/A 


m/A 


P1M10000084E11 


1310 


PA2196 


5102 


m/A 


m/A 


PIM10000084F08 


1311 


PA4271 


5180 


m/A 


m/A 


PIM10000085D06 


1312 


PA3006 


5121 


m/A 


m/A 


PIM10000086A02 


1313 


PA4413 


5187 


#N/A 


m/A 


P1M10000086B01 


1314 


PA4158 


5157 


#N/A 


m/A 


PIM10000086D02 


1315 


PA2641 


5115 


m/A 


m/A 


PIM10000086E05 


1316 


PA3006 


5121 


m/A 


m/A 


PIM10000087AU 


1317 


PA4268 


5178 


m/A 


m/A 


P1M10000087C09 


1318 


PA2083 


5097 


m/A 


m/A 


P1M100G0087E04 


1319 


PA4246 


5162 


m/A 


m/A 


P1M10000087F04 


1320 


PA0141 


5056 


m/A 


m/A 


P1M10000087F09 


1321 


PA4124 


5155 


m/A 


#WA 


P1M10000087F09 


1321 


PA4I25 


5156 


m/A 


m/A 


P1M10000088A07 


1322 


PA2742 


5120 


m/A 


m/A 


P1M10000088D06 


1323 


PA2108 


5099 


m/A 


m/A 


P1M10000089C08 


1324 


PA3048 


5125 


m/A 


#N/A 


P1M10000089D11 


1325 


PA4268 


5178 


m/A 


m/A 


P1M10000089G08 


1326 


PA2461 


5108 


m/A 


m/A 


P1M10000090B11 


1327 


PA3153 


5128 


m/A 


#N/A | 


P1M10000090F06 


1328 


PA2313 


5105 


m/A 


m/A 


P1M10000090F08 


1329 


PA4258 


5173 


m/A 


m/A 


PIM10000090F08 


1329 


PA4259 


5174 


m/A 


m/A 


PIM10000091D02 


1330 


PA3866 


5143 


m/A 


m/A \ 


PIM10000091E09 


1331 


PA5316 


5212 


m/A 


m/A 


P1M10000091G10 


1332 


PA2742 . 


5120 


m/A 


m/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 

\yruLciuf 


Genemarked gene 


full length 

UIU! 

Protein Seq 
ID 


PIM10000092B02 


1333 


PA2641 


5115 


#N/A 


#N/A 


PIM10000092B10 


1334 


PA4268 


5178 


#N/A 


#N/A 


PIM10000092D09 


1335 


PA2128 


5100 


m/A 


#N/A 


PIM10000092E02 


1336 


PA4256 


5171 


#N/A 


#N/A 


PIM10000092F05 


1337 


PA0423 


5067 


#N/A 


#N/A 


P1M10000093A03 


1338 


PA5088 


5205 


#N/A 


#N/A 


P1M10000093B09 


1339 


PA3703 


5138 


#N/A 


#N/A 


P1M10000093C08 


1340 


PA1868 


5092 


#N/A 


#N/A 


P1M10000093E09 


1341 


PA4332 


5183 


#N/A 


m/A 


P1M10000093F03 


1342 


PA2101 


5098 


#N/A 


m/A 


PIM10000093H07 


1343 


PA4665 


5195 


#N/A 


m/A 


P1M10000094F04 


1344 


PA4268 


5178 


m/A 


m/A 


P1M10000094H03 


1345 


PA4744 


5198 


#N/A 


m/A 


P1M10000095C01 


1346 


PA2488 


5110 


#N/A 


m/A 


P1M10000095C09 


1347 


PA5443 


5216 


#N/A 


• m/A 


P1M10000095E04 


1348 


PA4363 


5185 


#N/A 


m/A 


P1M10000095G04 


1349 


PA4256 


5171 


UN/A 


m/A 


PIM10000096E04 


1350 


PA0353 


5061 


#N/A 


m/A 


P1M10000096E12 


1351 


PA4246 


5162 


m/A 


m/A 


S1M10000001A05 


1354 


SAU103232 


5769 


SAUlc0045_orf_34ip 


12697 


S1M10000001A05 


1354 


SAU201508 


5819 


SAU2c0432_prM9p 


12947 


S1M10000001A08 


1355 


SAU1 02437 


5670 


SAUlc0045_orf_33p 


12695 


S1M10000001A09 


1356 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000001A10 


1357 


SAU1 02602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000001C06 


1358 


SAU102939 


5747 


#N/A 


m/A 


S1M10000001D01 


1359 


SAU101907 


5574 


SAUlc0040j>rf_79p 


12442 


S1M10000001D02 


1360 


SAU100527 


5285 


SAUlc0037_orM01p 


12341 


S1M10000001D02 


1360 


SAU100880 


5346 


SAUlc0037_orf_l00p 


12340 


S1M10000001D06 


1361 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000001D07 


1362 


SAU101360 


5431 


SAUlc0044_prf_109p 


12555 


S1M10000001E02 


1363 


SAU102602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000001E04 


1364 


SAU 102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000001E04 


1364 


SAU201469 


5816 


SAU2c0438_prf6p 


12967 


S1M10000001E05 


1365 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001E09 


1366 


SAU201752 


5832 


SAU2c0436_orf_19p 


12963 


S1M10000001E10 


1367 


SAU103038 


5757 


m/A 


#N/A 


S1M10000001E11 


1368 


SAU302513 


5906 


SAU3cl298_orf_lp 


13085 


S1M10000001FQ2 


1369 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000001F04 


1370 


SAU100300 


5253 


SAUlc0040_orf90p 


12451 


S1M10000001F08 


1371 


SAU102437 


5670 


SAUlc0045_orf33p 


12695 


S1M10000001F09 


1372 


SAU101907 


5574 


SAUlc0040jorf_79p 


12442 


SIM10000001F10 


1373 


SAU102602 


5708 


SAUlcQ032_orf5p 


12249 


S1M10000001F11 


1374 


SAU102939 


5747 


m/A 


m/A 


Cti if AAA/1 AA 1 /"* A 1 

SIMIOOOOOOIGOI 


1375 


OAT T t AO AT A 

SAU102939 


5747 


m/A 


m/A 


S1M10000001G07 


1376 


SAU102939 


5747 


m/A 


m/A 


S1M1O00O0O1GO8 


1377 


SAU102939 


5747 


m/A 


m/A 


S1M10000001G10 


1378 


SAU100300 


5253 


SAUlc0040_orf90p 


12451 


S1M10000002A02 


1379 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

ORF 
Protein Seq 
ED 


S1M10000002A09 


1380 


SAU101495 


5467 


SAUlc0037_orf65p 


12360 


S1M10000002A10 


1381 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000002AIO 


1381 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000002A10 


1381 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000002A12 


1382 


SAU300455 


5872 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000002B01 


1383 


SAU102602 


5708 


SAUlc0032_OTf_5p 


12249 


S1M10000002B03 


1384 


SAU101034 


5371 


SAUlc0044_.orf.27p 


12608 


S1M10000002B04 


1385 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000002B05 


1386 


SAU101868 


5565 


SAUlc0036_prf23p 


12320 


S1M10000002B06 


1387 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000002B07 


1388 


SAU101389 


5441 


SAUlc0038_orf_54p 


12387 


S1M10000002B09 


1389 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000002B09 


1389 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000002B09 


1389 


SAU30U48 


5888 


#N/A 


#N/A 


S1M10000002B11 


1390 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


S1M10000002C02 


1391 


SAU201810 


5836 


SAU2c0308j>rf_2p 


12769 


S1M10000002C02 


1391 


SAU202174 


5845 


SAU2c(Ml2_orf3p 


12895 


S1M10000002C02 


1391 


SAU301148 


5888 


#N/A 


#N/A. 


S1M10000002C09 


1392 


SAU101752 


5522 


SAUlc0040_orf85p 


12447 


S1M10000002C10 


1393 


SAU103077 


5759 


SAUlc0039j>rf_44p 


12408 


S1M10000002C11 


1394 


SAU202267 


5848 


SAU2c0204j>rf_2p 


12727 . 


S1M10000002C11 


1394 


SAU202781 


5853 


SAU2c0109_.orf.2p 


12718 


S1M10000002C11 


1394 


SAU203001 


5859 


SAU2c(H12_orfJ5p 


12894 


S1M10000002C11 


1394 


SAU302698 


5909 


SAU3cl408_orf_2p 


13114 


S1M10000002C11 


1394 


SAU302699 


5910 


SAU3cl408_orf3p 


13115 


S1M10000002C12 


1395 


SAU101039 


5373 


SAUlc0043_orfJ81p 


12522 


S1M10000002D01 


1396 


SAU101907 


5574 


SAUlc0040j)rfJ79p 


12442 


S1M10000002D02 


1397 


SAU100741 


5318 


SAUlc0039_orf_48p 


12409. 


S1M10000002D03 


1398 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000002D05 


1399 


SAU202930 


5856 


SAU2c0396_orf_3p 


12871 


S1M10000002D07 


1400 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000002D07 


1400 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000002D08 


1401 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000002DIO 


1402 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000002D12 


1403 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


S1M10000002E01 


1404 


SAU101616 


5495 


SAUlc0040_orf_32p 


12432 


S1M10000002E02 


1405 


SAU200914 


5796 


SAU2c0373_prf_2p 


12837 


S1M10000002E07 


1406 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIM10000002E07 


1406 


SAU202174 


5845 


SAU2c04l2_orf_3p 


12895 


S1M10000002E07 


1406 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002E09 


1407 


SAU100158 


5238 


SAUlc0040_orf_80p 


| 12443 


S1M10000002E11 


1408 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000002E12 


1409 


SAU101869 


5566 


SAUlctfQ36_orf_24p 


12321 


S1M10000002F01 


1410 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000002F02 


1411 


SAU301620 


5899 


SAU3cl478„orf_2p 


13140 


S1M1O000002FO4 


1412 


SAU102939 


5747 


#N/A 


#N/A 
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Protein Seq 
ID 


S1M10000002F09 


14I3 


SAU302513 


5906 


SAU3cl298_orf_lp 


13085 


S1M10000002F12 


1414 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000002G01 


1415 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000002G03 


14I6 


SAUl 00608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000002G05 


1417 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000002G06 


1418 


SAU101907 


5574 


SAUlc0040_oif79p 


12442 


S1M10000002G07 


1419 


SAUl 03038 


5757 


#N/A 


#N/A 


S1M10000002G08 


1420 


SAU100158 


5238 


SAUlc0040_orf80p 


12443 


S1M10000002G09 


1421 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000002G10 


1422 


SAU101495 


5467 


SAUlc0037_prf_65p 


12360 


S1M10000002G11 


1423 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000002G12 


1424 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003A01 


1425 


SAU2018I0 


5836 


SAU2c0308_orf2p 


12769 


S1M10000003A01 


1425 


SAU202174 


5845 


SAU2c04l2_orf3p 


12895 


S1M10000003A01 


1425 


SAU30H48 


5888 


#N/A 


#N/A 


S1M10000003A02 


1426 


SAU101624 


5497 


SAUlc0040_oif_25p 


12429 


S1M1O0OOO03A03 


1427 


SAU101752 


5522 


SAUlc0040_prf_85p 


12447 


S1M10000003A04 


1428 


SAU101360 


5431 


SAUlc0044_orf_l09p 


12555 


S1M10000003A06 


1429 


SAU101266 


5408 


SAUlc0042_orfJl7p 


12490 


S1M10000003A07 


1430 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000003A08 


1431 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000003A10 


1432 


SAU100432 


5271 


SAUlc0040_orfJ8p 


12450 


S1M10000003A11 


1433 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000003B06 


1434 


SAU102007 


5590 


SAUlc0040j>rf_l08p 


12428 


S1M10000003B08 


1435 


SAU100952 


5358 


SAUlc0043_orfJ82p 


12523 


S1M10000003B09 


1436 


SAUl 0077 1 


5325 


SAUlc0043_orf_49p 


12545 


S1M10000003B12 


1437 


SAU302060 


5905 


SAU3c0879_orfJp 


13042 


SIM10000003C06 


I438 


SAUl 02447 


5672 


SAUlc0045_prf_24p 


12685 


S1M10O0O0O3CO7 


1439 


SAU101271 


54ll 


SAUlc0037_orf_90p 


12366 


S1M10000003C10 


1440 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10O0O003C12 


1441 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003D05 


1442 


SAU102939 


5747 


#N/A 


#N/A 


S1M10O0OOO3D06 


1443 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000003D08 


1444 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000003D10 


1445 


SAU102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000003E07 


1446 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000003E09 


1447 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003E10 


1448 


SAU101674 


5508 


SAUlc0044_orf_226p 


12594 


SIM10000003E11 


1449 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000003F02 


1450 


SAU101907 


5574 


SAUlc0040_prf_79p 


12442 


SIM10000003F05 


1451 


SAUl 01 092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000003F06 


1452 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000003F07 


1453 


SAU2009I4 


5796 


SAU2c0373_orf_2p 


12837 


S1M10000003F08 


1454 


SAU102939 


5747 


#N/A 


#N/A 


S1MI0000003F12 


1455 


SAU101360 


5431 


SAUlc0044_oif_lQ9p 


12555 


S1M1O00O003GO3 


1456 


SAU101907 


5574 


SAUlc0040_orfJ79p 


12442 


S1M10000003G04 


1457 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000Q03G04 


1457 


SAU202174 


5845 


SAU2c04l2_orf3p 


12895 
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Clone name 


Clone 
SeqH> 


PathoSeq Locus 


Gene SeqB> 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000003G04 


1457 


SAU301148 


58BH 


#N/A 


m/A 


S1M10000003G08 


1458 


SAU1 02939 


5747 


#N/A 


#N/A 


SIM10000003G10 


1459 


SAU1 02939 


5747 


m/A 


#N/A 


SIM10000004A04 


1460 


SAU1 02631 


5721 


SAUlc0045_orf_94p 


12712 


SIM10000004A06 


1461 


SAU100964 


5363 


SAUlc0044 orf_86p 


12641 


S1M10000004A07 


1462 


SAU200916 


5797 


SAU2o0373_orf_4p 


12838 


SIM10000004A11 


1463 


SAU100521 


5283 


SAUlc0044_orf250p 


12600 


SIM10000004A12 


1464 


SAU102132 


5605 


SAUlc0027_orf_19p 


12177 


SIM10000004B03 


1465 


SAU102610 


5714 


SAUlc0041_.orf.53p 


12474 


SIM10000004B04 


1466 


SAU102059 


5597 


SAUlc0034_orf_5Ip 


12286 


SIM10000004B06 


1467 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000004B08 


1468 


SAU100272 


5251 


SAUlc0018_orf_7p 


12141 


SIM10000004B09 


1469 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 


S1M10000004B11 


1470 


SAU101495 


5467 


SAUlcO037_orf_65p 


12360 


S1M10000004C01 


1471 


SAU102631 


5721 


SAUlcO045_orf.94p 


12712 


SIM10000004C02 


1472 


SAU201810 


5836 


SAU2c0308_prf_2p 


12769 


SIM10000004C02 


1472 


SAU202174 


5845 


SAU2c0412_orfJp 


12895 


SIM10000004C02 


1472 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000004C03 


1473 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000004C06 


1474 


SAU102883 


5741 


SAUlc0045_orfL38p 


12702 


S1M10000004C07 


1475 


SAU102939 


5747 


#N/A 


m/A 


SiM10000004CX)8 


1476 


SAU101455 


5456 


SAUlc0045_prf_250p 


12686 


S1M10000004C08 


1476 


SAU200916 


5797 


SAU2c0373_prf4p 


12838 


S1M10000004C09 


1477 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIM10000004C09 


1477 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000004C09 


1477 


SAU301148 


5888 


#N/A 


#N/A 


SLM10000004C10 


1478 


SAU101271 


54L1 


SAUlc0037_orf_90p 


12366 


SIM10000004C10 


1478 


SAU101286 


5413 


SAUlc0034_prf_67p 


12292 


SIM10000004C10 


1478 


SAU302931 


5913 


SAU3cl507_orf_10p 


13155 


SIM10000004C12 


1479 


SAU102007 


5590 


SAUlc0040_prfJ08p 


12428 


SIM10000004D01 


1480 


SAU101301 


5416 


SAUlc0044_orfJ14p 


12558 


S1M10000004D01 


1480 


SAU101302 


5417 


SAUlc0044_orfJ15p 


12559 


S1M10000004D03 


1481 


SAU102390 


5657 


SAUlc0033_prf38p 


12269 


SIM10000004D03 


1481 


SAU201333 


5810 


SAU2c<M8_prf8p 


12905 


SIM10000004D04 


1482 


SAU101807 


5547 


SAUlc0032_.orf.26p 


12231 


S1M10000004D04 


1482 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000004D06 


1483 


SAU201571 


5824 


SAU2c0447_prfJ7p 


12997 


S1M10000004D07 


1484 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000004D07 


1484 


SAU202174 


5845 


SAU2c0412_prf3p 


12895 


S1M10000004D07 


1484 


SAU301148 


5888 




#N/A 


S1M10000004D08 


1485 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000004D10 


1486 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


SLM10000004D12 


1487 


SAU101545 


5474 


SAUlc0037_orf_l32p 


12348 


SIMI0000004D12 


1487 


SAU101546 


5475 


SAUlc0037_orfJ33p 


12349 


S1M10000004E03 


1488 


SAU1 01371 


5435 


SAUlc0033_prf_7p 


12275 


S1M1 00000 04E04 


1489 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000004E06 


1490 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000004E07 


1491 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 
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Clone 
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PatboSeq Locos 


Gene SeqID 
fnrotein^ 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000004E11 


1492 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000004E12 


1493 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000004F01 


1494 


SAU101039 


5373 


SAUlc0043_orfJ81p 


12522 


S1M1CX)00004F02 


1495 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000004F06 


1496 


SAU201611 


5825 


SAU2c0440_orf_14p 


12973 


S1M10000004F07 


1497 


SAU102764 


5734 


SAUlc0044_orf_56p 


12625 


S1M10000004F08 


1498 


SAU101807 


5547 


SAUlc0032j>rf26p 


12231 


S1M10000004F08 


1498 


SAU101808 


5548 


SAUlc0032_otf_27p 


12232 


S1M100D0004F09 


1499 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIM10000004F09 


1499 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000004F09 


1499 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000004F12 


1500 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000004G01 


1501 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000004G01 


1501 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000004G01 


1501 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000004G02 


1502 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000004G03 


1503 


SAU102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000004G05 


1504 


SAU101907 


5574 


SAUlc0040jorf_79p 


12442 


S1M10000004G06 


1505 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000004G07 


1506 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000004G07 


1506 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


S1M10000004G09 


1507 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SIM10Q0Q004G12 


1508 


SAU100497 


5280 


SAUlc001S_orf_3p 


12140 


S1M10000005A01 


1509 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005A01 


1509 


SAU202I74 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000005A01 


1509 


SAU30U48 


5888 


#N/A 


#N/A 


S1M10000005A03 


1510 


SAU101090 


5380 


SAUlc0028_orf_8p 


12191 


S1M10000005A05 


1511 


SAU102939 


5747 


#N/A 


#N/A 


S1MJ0000005A06 


1512 


SAU102939 


5747 


mi A 


#N/A 


S1M10000005A07 


1513 


SAU100952 


5358 


SAUlc0043_orfJ82p 


12523 


S1M10000005A08 


1514 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005A08 


1514 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000005A08 


1514 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005A09 


1515 


SAU103038 


5757 


#N/A 


m/A 


S1M10OO00O5A10 


1516 


SAU101239 


5402 


SAUlc0044_prf_15p 


12570 


S1M10000005A10 


1516 


SAU101240 


5403 


SAUlc0044_orfJ6p 


12573 


S1M10000005A11 


1517 


SAU100964 


5363 


SAUlc0044_prf_86p 


12641 


S1M10000005B02 


1518 


SAU102527 


5693 


SAUlc0032_orf9p 


12260 


S1M10000005B04 


1519 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M10000005B07 


1520 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000005B07 


1520 


SAU202174 


5845 


SAU2c0412_j>rf_3p 


12895 


S1M10000005B07 


1520 


SAU301148 


5888 


#N/A 


#N/A 


SIMI0000005B08 


1521 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


pi ill nAAAAACD f\f\ 


1522 


bAU 102422 


5666 


SAU1 c0030joif22p 


12207 


S1M10000005B12 


1523 


SAU102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000005B12 


1523 


SAU201469 


5816 


SAU2c0438_orf6p 


12967 


S1M10000005C01 


1524 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005COI 


1524 


SAU202I74 


5845 


SAU2dM12_orf_3p 


12895 
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ID 


S1M10000005C01 


1524 


SAU30U48 


5888 


#N/A 


#N/A 


S1M10Q0Q005CQS 


1525 


SAU101869 


5566 


SAUIc0036_orf_24p 


12321 


S1M10000005C06 


1526 


SAU100885 


5348 


SAUtc0038_orf_38p 


12376 


S1M10000005C09 


j 1527 


SAU302513 "1 


5906 


SAU3cl298_prfJp 


13085 


S1M10000005C11 


1528 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


SIM1Q0Q0Q05D01 


1529 


SAUI03038 


5757 


#N/A 


#N/A 


S1M10000005D02 


1530 


SAU102007 


5590 


SAUlc0040_orfJ08p 


12428 


S1M10000005D03 


1531 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000005D04 


1532 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


SIM10Q00OQSDQ4 


1532 


SAU10I546 


5475 


SAUlc(K)37_orfJ33p 


12349 


S1M10000005D05 


1533 


SAU100964 


5363 


SAUlc0044_orf86p 


12641 


S1M10000005D06 


1534 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000005D06 


1534 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


SIM10000005D07 


1535 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SM10000005D08 


1536 


SAUI0I624 


5497 


SAUIc0040_orf_25p 


12429 


SIM10000005D09 


1537 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000005DU 


1538 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000005D12 


1539 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


SM10000QOSEQI 


1540 


SAU100542 


5288 


SAUlc0043_orf2I0p 


12532 


S1M10000005E02 


1541 


SAU1 02631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000005E05 


1542 


SAU201810 


5836 


SAU2c0308„orf_2p 


12769 


S1M10000005E05 


1542 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000005E05 


1542 


SAU301148 


5888 


#n/a 


#N/A 


S1M10000005E06 


1543 


SAU102939 


5747 


m/A 


#N/A 


S1M10000005E07 


1544 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000005E08 


1545 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000005E08 


1545 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIMXOOQ0005E08 


1545 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005E10 


1546 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000005E11 


1547 


SAU100381 


5265 


SAUlcG033_orf_9p 


12276 


S1M10000005E12 


1548 


SAU102939 


5747 


#N/A 


#N/A 


SIMI0000005F02 


1549 


SAUI00964 


5363 


SAaic0044_orf86p 


12641 


S1M10000005F02 


1549 


SAU100965 


5364 


SAUlc0044_oif_87p 


12642 


SIM10000005F03 


1550 


SAU100793 


5329 


SAUlc0028_prf_52p 


12188 


SIM10000OO5F03 


1550 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


S1M10000005F04 


1551 


SAU102044 


5593 


SAUlc0039_orf_65p 


12414 


SIM10000005F04 


1551 


SAU102046 


5594 


SAUlc0039_orf_66p 


12415 


S1M10000005F04 


1551 


SAU201961 


5840 


#N/A 


m/A 


S1M100000O6AO3 


1552 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


SIM1000O0O6AO3 


1552 


SAU202174 


$845 


SAU2c0412_orfJp 


12895 


SIMIQ000OO6AQ3 


1552 


SAU30II48 


5888 


#N/A 


#N/A 


S1M10000006A04 


1553 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000006A05 


1554 


SAU101807 


5547 


SAUlcQ032_orf_26p 


12231 


S1M10000006A05 


1554 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000006A07 


1555 


SAU100952 


5358 


SAUlc0043_orfJ82p 


12523 


S1M10000006A08 


1556 


SAU201810 


5836 


SAU2c0308_prf2p 


12769 


SIM10000006A08 


1556 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006A08 


1556 


SAU301148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 


PathoSeq Locus 


Gene SeqID 

yp rule ill j 


Gene marked gene 


full length 

OBI? 

Protein Seq 
ID 


S1M10000006A10 


1557 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000005A10 


1557 


SAU2Q2174 


5845 


SAU2c04i2_orf_3p 


12895 


S1M10000006A10 


1557 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006A12 


1558 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000006B02 


1559 


SAU100741 


5318 


SAU3cO039__orf_48p 


12409 


S1M1 000000 6B03 


1560 


SAU102631 


5721 


SAUlc0045 - orf_94p 


12712 


S1M10000006B04 


1561 


SAU2018I0 


5836 


SAU2c0308_oif_2p 


12769 


S1M10000006B04 


1561 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006B04 


1561 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006B07 


1562 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000006BIO 


1563 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000006B11 


1564 


SAU101365 


5432 


SAUlc0044_orf_I12p 


12556 


S1M10000006C02 


1565 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000006C04 


1566 


SAU102287 


5637 


SAUlc0038_orfJ7p 


12398 


S1M10000006C06 


1567 


SAU1 02486 


5687 


SAUlc0039_orf_93p 


12420 


S1M10000006C06 


1567 


SAU102487 


5688 


SAUlc0039_orf_92p 


12419 


SIM10000006C07 


1568 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000006C08 


1569 


SAU102939 


5747 


#N/A 


m/A 


S1M10000006CIO 


1570 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006C10 


1570 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006C10 


1570 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000006D03 


1571 


SAU100608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000006D05 


1572 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIM10000006D05 


1572 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006D05 


1572 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006D06 


1573 


SAU201810 


5836 


SAU2c0308j>rf2p 


12769 


SIM10000006D06 


1573 


SAU202174 


5845 


SAU2c0412_orfJp 


12895 


SIM10000006D06 


1573 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000006D07 


1574 


SAU102936 


5746 


SAUlc0037_orf57p 


12356 


S1M10000006D08 


1575 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000006E02 


1576 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


SIM10000006E02 


1576 


SAU202I74 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006E02 


1576 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000006E03 


1577 


SAU100275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000006E04 


1578 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000006E07 


1579 


SAU201810 


5836 


SAU2c03Q8_oif_2p 


12769 


S1M10000006E07 


1579 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006E07 


1579 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006E08 


1580 


SAU1 01793 


5534 


SAUlc0032j>rfJ4p 


12218 


S1M10000006F01 


1581 


SAU101869 


5566 


SAUlcQ036_orf_24p 


12321 


SIM10000006F02 


1582 


SAU201469 


5816 


SAU2cM38_orf6p 


12967 


S1M10000006F03 


1583 


SAU1 02294 


5639 


SAUlc0044_orf288p 


12610 


SIM10000006F03 


1583 


SAU301080 


5885 


SAU3cl287_orf_Ip 


13083 


SLM10000006F04 


1584 


SAU1 00964 


5363 


SAU1 c0044 - orf_86p 


12641 


S1M10000006F06 


1585 


SAU101907 


5574 


SAUlc0040_orfJ79p 


12442 


S1M10000006G02 


1586 


SAU101833 


5555 


SAUlc0038_orf_34p 


12373 


SIM10000006G03 


1587 


SAU101400 


5444 


SAUlc0036_orfJ5p 


12326 


S1M10000006G05 


1588 


SAU100275 


5252 


SAUlc0O36_prf_15p 


12314 
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Clone name 


Clone 
SeqID 


PatboSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

OKF 
Protein Seq 

ID 


SLM10000006G06 


1589 


SAU201571 n 


5824 


SAU2c0447jorfJ7p 


12997 


SIM10000006G07 


1590 


SAU101612 


5493 


SAUlc0044_orf_7p 


12637 


SIM10000006G07 


1590 


SAU202945 , 


5857 


SAU2c0394_orf_7p 


12868 


SIM10000006G09 


1591 


SAU102939 


5747 


#N/A 


#N/A 


SIM10000006G10 


1592 


SAU102602 


5708 


SAUlc0032_orf5p 


12249 


SLM10000006GU 


1593 


SAU101438 


5450 


SAUlc0038_orf_40p 


12379 


SIM10000007A02 


1594 


SAU102939 


5747 


#N/A 


#n/a 


S1M10000007A03 


1595 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000007B02 


1596 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000007B02 


1596 


SAU202872 


5854 


SAU2c0393_prf_6p 


12866 


S1M10000007B11 


1597 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 


SIM10000007C02 


1598 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000007C04 


1599 


SAU1 00608 


5297 


SAU1 c0034_orf69p 


12293 


S1M1OOOO0O7CO5 


1600 


SAU100158 


5238 


SAU1 c0040_orf_80p 


12443 


S1M10000007C06 


1601 


SAU1 01652 


5503 


SAU 1 c0042_orf_123p 


12492 


S1M10000007C07 


1602 


SAU1 01266 


5408 


SAUlc0042_orf_I17p 


12490 


SIM10000007C08 


1603 


SAU101717 


5513 


SAUlc0016_prf_16p 


12131 


SIM10000007C09 


1604 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007D03 


1605 


SAU201810 


5836 


SAU2c0308j>rf_2p 


12769 


S1M10000007D03 


1605 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000007D03 


1605 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000007D06 


1606 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000007D08 


1607 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007D10 


1608 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000007D11 


1609 


SAU101652 


5503 


SAUlc0042_orf_l23p 


12492 


S1M10000007E04 


1610 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


S1M10000007E04 


1610 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000007E04 


1610 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000007E06 


1611 


SAU101495 


5467 


SAUlc0037_orf65p 


12360 


S1M10000007E07 


1612 


SAU101365 


5432 


SAUlc0044j)rf_J12p 


12556 


S1M100D0007F01 


1613 


SAU100275 


5252 


SAUlc0036_orfJ5p 


12314 


S1M10000007F02 


1614 


SAU101685 


5512 


SAUlc0023_orf_Jlp 


12152 


S1M10000007F04 


1615 


SAU10149I 


5464 


SAUlc0025j)rf20p 


12165 


S1M1000G007F08 


1616 


SAU100794 


5330 


SAUlc0028_orf_53p 


12189 


S1M10000007F09 


1617 


SAU202930 


5856 


SAU2c0396j>rf3p 


12871 


S1M10000007F10 


1618 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000007F11 


1619 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007F12 


1620 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007G02 


, 1621 


SAU101270 


5410 


SAUlc0037_orf_89p 


12365 


S1M10000007G03 


1622 


SAU100952 


5358 


SAUlc0043_orf_182p 


12523 


S1M10000Q07G05 


1623 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000007G07 


1624 


SAU102652 


5725 


SAUlc0045_orf_115p 


12653 


S1M10000007G08 


1625 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000008A03 


1626 


SAU101476 


5459 


SAUlc0032_oif69p 


12254 


S1M10000008A04 


1627 


SAU1 01491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000008A05 


1628 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008A08 


1629 


SAU102905 


5742 


SAUlc0033_orf45p 


12273 j 


S1M10000008A08 


1629 


SAU301869 


5903 


SAU3ci353_orf_lp 


13093 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 


Genemarked gene 


full length 

ATJP 
VrXVT 

Protein Seq 
ID 


S1M10000008A09 


1630 


SAU100741 


5318 


SAUlc0039_orf_48p 


12409 


S1M10000008A12 


1631 


SAU100608 


5297 


SAUlc0034_oif_69p 


12293 


S1M10000008B03 


1632 


SAU103144 


5761 


SAUld)045_orf_15p 


12663 


S1M10000008B04 


1633 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000008R04 


1633 


SAU202174 


5845 


SAU2c0412_prf_3p 


12895 


S1M10000008B04 


1633 


SAU30H48 


5888 


#N/A 


#N/A 


SIMI0000008B06 


1634 


SAU101806 


5546 


SAUlc0O32__orf25p 


12230 


S1M10000008B08 


1635 


SAU101652 


5503 


SAUlc0042_prf_123p 


12492 


S1M10000008B09 


1636 


SAU102H7 


5603 


SAUlc0027_orf6p 


12181 


S1M10000008B10 


1637 


SAU100608 


5297 


SAUlc0034_orf69p 


12293 


S1M10000008C05 


1638 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008C06 


1639 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008C07 


1640 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008C08 


1641 


SAU20157! 


5824 


SAU2c0447_orfJ7p 


12997 


S1MI0000008C09 


1642 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000008D05 


1643 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000008D09 


1644 


SAU103038 


5751 




#N/A 


S1M10000008E05 


1645 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000008E08 


1646 


SAU101907 


5574 


SAUIc0040_orf_79p 


12442 


S1M10000008E09 


1647 


SAU101343 


5425 


SAUlc0044j>rf_40p 


12619 


S1M10000008E10 


1648 


SAU10I360 


5431 


SAUtc0044_orfJ09p 


12555 


S1M10000008F0I 


1649 


SAU102284 


5635 


SAUlc0038_orf5p 


12389 


S1M1OOO0O08F0I 


1649 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000008F02 


1650 


SAUl 02007 


5590 


SAUic0040_orfJ08p 


12428 


S1M100O00O8F03 


1651 


SAU101028 


5370 


SAUlc0043__oxf7p 


12552 


S1M10000008F06 


1652 


SAU100741 


5318 


SAUlc0039__orf_48p 


12409 


S1M10000008F08 


1653 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


SIM1OOOOOO8F09 


1654 


SAU20I8I0 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000008F09 


1654 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000008F09 


1654 


SAU30H48 


5888 


#N/A 


#N/A 


S1M10000008F1O 


1655 


SAUl 00300 


5253 


SAUlc0040_orf_90p 


12451 


S1M1D000008F11 


1656 


SAU30I620 


5899 


SAU3cl478_oif_2p 


13140 


S1M10000008G02 


1657 


SAU20H67 


5803 


SAU2c0407_orf5p 


12887 


S1M100O0O08GO3 


1658 


SAU101637 


5500 


SAUlc0029_orf8p 


12201 


S1M10000008G05 


1659 


SAU102870 


5738 


SAUlc0026_orf_17p 


12170 


S1M10000009A02 


1660 


SAU10H59 


5387 


SAUlc0036_orf46p 


12331 


S1M10000009A04 


1661 


SAU102979 


5750 


SAUlc0043_orf_227p 


12536 


S1M10000009A07 


1662 


SAU101371 


5435 


SAUlc0033_orfJ7p 


12275 


S1M10000009A08 


1663 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000009A08 


1663 


SAU100659 


5304 


SAUlc0038_orf_60p 


12390 


S1M10000009A09 


1664 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000009A10 


1665 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000009A11 


1666 


SAU100H4 


5228 


SAUlc0043_orf_225p 


12535 


pit 11 A/VtAAAAD A 1 

S 1 M 1 0000009B0 1 


1667 


oat to me 

SAU201506 


5818 


SAU2c0432_orf_l 8p 


12946 


S1M10000009B02 


1668 


SAU101159 


5387 


SAUlc0036_orf46p 


12331 


SMIQQ00009B03 


1669 


SAU201506 


5818 


SAU2c0432_orfJ8p 


12946 


S1M10000009B04 


1670 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000009B05 


1671 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


foil length 

ORF 
Protein Seq 
ID 


S1MI0000009B06 


1672 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000009B07 


1673 


SAU201952 


5839 


SAU2c0457_orf_10p 


13020 


S1M10000009B10 


1674 


SAU100I41 


5236 


SAUlc0032_orf8p 


12259 


S1M10000009B10 


1674 


SAU102527 


5693 


SAUlc0032_orf9p 


12260 


S1M10000009B11 


1675 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1MIQ000009B12 


. 1676 


SAUI02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000009C01 


1677. 


SAU101572 


5484 


SAUlc0044_orf2llp 


12586 


S1M10000009C01 


1677 


SAU101573 


5435 


SAUlc0044_orf_2l2p ■ 


12587 


S1M10000009C02 


1678 


SAU102418 


5664 


SAUlc0030_orfJ8p 


12205 


S1M10000009C05 


1679 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000009C06 


1680 


SAU102613 


5715 


SAUlc0041_orf_55p 


12475 


S1M10000009C07 


1681 


SAU102460 


5678 


SAUlc0026j>rf_18p 


12171 


S1M10000009C08 


1682 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000009C09 


1683 


SAU102129 


5604 


SAUlc0027_orf_17p 


12176 


S1M10000009C10 


1684 


SAU102336 


5646 


SAUlc0045_orf_146p 


12659 


S1M10000009CU 


1685 


SAU102340 


5647 


SAUlc0045_orfJ49p 


12660 


S1M10000009D01 


1686 


SAU102262 


5627 


SAUlc0032_orf58p 


12248 


S1M10000009D02 


1687 


SAU100355 


5263 


SAUlc0023j>rf_6p 


12155 


SIM10000009D03 


1688 


SAU102418 


5664 


SAUlc0030_orf_18p 


12205 


S1MIOOOOG09D04 


1689 


SAU102979 


5750 


SAUlc0043j)rf_227p 


12536 


S1M10000009D05 


1690 


SAU100799 


5331 


SAUlc0045_orf_243p 


12682 


S1MI0000009D07 


1691 


SAU200994 


5802 


SAU2c0428_orfjtp 


12935 


S1ML0000009D09 


1692 


SAU101681 


5510 


SAUlc0044_orf220p 


12592 


S1M10000009D09 


1692 


SAU101682 


5511 


SAUlc0044_orf_219p 


12591 


S1M10000009D11 


1693 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 . 


S1M1Q000009D11 


1693 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000009D11 


1693 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000009E02 


1694 


SAU101572 


5484 


SAUlc0Q44_orf_211p 


12586 


S1M10000009E02 


1694 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000009E06 


1695 


SAU1 02059 


5597 


SAUlc0034_orf51p 


12286 


S1M10000009E08 


1696 


SAU201539 


5821 


SAU2c0431_orf_I5p 


12943 


S1M10000009E09 


1697 


SAU100114 


5228 


SAUlc0043_orf225p 


12535 


S1M10000009E11 


1698 


SAU101801 


5541 


#N/A 


miA 


S1M10000009E12 


1699 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1M1000O009F01 


1700 


SAU101452 


5455 


SAUlc0045_orf_247p 


12684 


S1M10000009F02 


1701 


SAU101818 


5553 


SAUlc0038_orf_20p 


12369 


S1M10000009F03 


1702 


SAU1 01488 


5463 


SAUlc0025_orfJ8p 


12164 


SIM10000009F05 


1703 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000009F06 


1704 


SAU101752 


5522 


SAUlc0040_orf85p 


12447 


S1M10000009F07 


1705 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000009F07 


1705 


SAU102944 


5749 


SAUlc0041_prf_47p 


12468 


S1M10000009F09 


1706 


SAU202176 


5846 


SAU2c04I2_orf3p 


12895 


S1M10000009F09 


1706 


SAU302805 


5911 


SAU3cl458_orfJp 


13133 


S1M10000009F10 


1707 


SAU102392 


5658 


SAUlc0033_prf_40p 


12270 


S1M10000009F10 


1707 


SAU201541 


5822 


SAU2c0431_orfJ4p 


12942 


S1M10000009G02 


1708 


SAU101572 


5484 


SAUlc0044_orf211p 


12586 


S1M10000009G02 


1708 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


S1M10000009GO3 


1709 


SAU301620 


5899 


SAU3cl478_orf2p 


13140 
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Clone name 


Clone 
SeaLD 


PatboSeq Locus 


Gene SeqlD 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M100G0009G05 


1710 


SAU101752 


5522 


SAUlc0040„orf_85p 


12447 


S1M10000009G06 


1711 


SAU102909 


5743 


SAUlc0036_oif_16p 


12315 


S1M10000009G07 


1712 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M10000009G09 


1713 


SAU102693 


5731 


SAUlc0044_orf_58p 


12627 


S1M10000009G10 


1714 


SAU100646 


5302 


SAUlc0025_orf_5p 


12168 


S1M10000009G11 


1715 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000009H01 


1716 


SAU201506 


5818 


SAU2c0432_orf_18p 


12946 


S1M10000009HQ2 


1717 


SAU1 02658 


5726 


SAUlc0045_orf_121p 


12654 


S1M10000009H03 


1718 


SAU201654 


5829 


SAU2c0442_orf_12p 


| 12982 


S1M10000009H05 


1719 


SAU100582 


5292 


SAUlc0042_orf_21p 


12503 


SIM10000009H05 


1719 


SAU102165 


5610 


SAUlc0041_orf_25p 


12460 


S1M10000009H05 


1719 


SAU201929 


5838 


SAU2c0451_orfJ9p 


j 13008 


S1M10000009H07 


1720 


SAU102297 


5640 


SAUlc0045_orf_41p 


12704 


S1M10000009H09 


1721 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000009H11 


1722 


SAU101801 


5541 


#N/A 


#N/A | 


SIM10000011A02 


1723 


SAU1004I4 


5270 


SAUlc0022_orf_24p 


12148 


SIM1000001 1A03 


1724 


SAU101271 


5411 


SAUlc0037_orf_90p . 


12366 


S1M1000001 IA04 


1725 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SLM100OOO1 IA06 


1726 


SAU101574 


5486 


SAUlc0044_orf__213p 


12588 


SIM10000011A06 


1726 


SAU101575 


5487 


SAUlc0044jorf214p 


12589 


SIM10000011B01 


1727 


SAU102881 


5740 


SAUlc0032_orf4p 


12242 


S1M10000011B02 


1728 


SAU101541 


5472 


SAUlc0037_orf_128p 


12344 


S 1M1 000001 IB03 


1729 


SAU101849 


5559 


SAUlc0044_orf_148p 


12567 


SIM1 000001 1B04 


1730 


SAU101574 


5486 


SAUlc0044_orf213p 


12588 


S1M1 000001 1B04 


1730 


SAU101575 


5487 


SAUlc0044_prf_214p 


12589 


S1M10O0OO1 1B05 


1731 


SAU200934 


5799 


SAU2c0375_orf9p 


12842 


S1M10000011C01 


1732 


SAU101447 


5454 


SAUlcO(H5_orf_244p 


12683 


S1M1 000001 IC05 


1733 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000011C05 


1733 


SAU202756 


5852 


SAU2c0470_prf.lp 


13027 


S1M10000011C06 


1734 


SAU102350 


5649 


SAUlc0040L_orf36p 


12433 


S1M1O0DOO11DO1 


1735 


SAU1 01293 


5414 


SAUlc0044_orf_61p 


12631 


SIM1000G011D02 


1736 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000011D04 


1737 


SAU1 02280 


5632 


SAUlc0038_orf_3p 


12378 


S1M10000011D06 


1738 


SAU102942 


5748 


SAUlc0035_prM03p 


12296 


S1M10000011E02 


1739 


SAU101966 


5580 


SAUlc0028_orf_41p 


12186 


S1M10000011E03 


1740 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000011E04 


1741 


SAU101572 


5484 


SAUlc0044__orf_211p 


12586 


S1M10000011FOI 


1742 


SAU101365 


5432 


SAUlc0044_prf_ll2p 


12556 ! 


S IM1 00000 11F03 


1743 


SAU1 02350 


5649 


SAUIc0040_orf_36p 


12433 


S IM1 000001 1F04 


1744 


SAU101155 


5385 


SAUlc0036_orfJlp 


12310 


S IM1 00000 11F06 


1745 


SAU101481 


5460 


SAUlc0015__orf_9p 


12130 


SIM10000011F06 


1745 


SAU1 01482 


5461 


SAUlc00l5_orfJ0p 


12123 


S1M10000011G01 


1746 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


MM1UUUUU1 luui 


1747 


CAT XlfY^CML 


5907 


SAU3cl367_orf_3p 


13105 


S1M1 000001 1G04 


1748 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


S1M1 000001 1G05 


1749 


SAU102350 


5649 


SAUlc0040_ort.36p 


12433 


SIM10000O11GO6 


1750 


SAU102298 


5641 


SAUlc0045_orf42p 


12705 


S1M10000011H01 


1751 


SAU201558 


5823 


SAU2c0434_orf5p 12954 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 

11/ 


S1M1 000001 1H03 


1752 


SAU1 00432 


5271 


SAUlc0040_orf_88p 


12450 


SIM1 000001 1H03 


1752 


SAU202756 


5852 


SAU2c0470_orf_ip 


13027 


S1M10000011H04 


1753 


SAU200934 


5799 


SAU2c0375jorf9p 


12842 


S1M10000012A02 


1754 


SAU102533 


5695 


#N/A 


#N/A 


S1M10000012A02 


1754 


SAU102534 


5696 


#N/A 


#N/A 


SiMl 00000 12A06 


1755 


SAUI00157 


5237 


SAUlc0040_orf81p 


12444 


SIM10000012A08 


1756 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


SIM10000012A08 


1756 


SAU300156 


5867 


SAU3c0609_orf_2p 


13036 


SIM10000012A09 


1757 


SAU102356 


5652 


SAUlc0040_orf_41p 


12436 


SIM10000012A10 


1758 


SAU101266 


5408 


SAU1 c0042_orf_l 1 7p 


12490 


SIM1 00000 12A11 


1759 


SAU1 00390 


5267 


#N/A 


#N/A 


S1M10000012A11 


1759 


SAU200028 


5771 


SAU2c0145jorfJp 


12721 


S1M10000012B01 


1760 


SAU100751 


5321 


SAUlc0036jorf59p 


12335 


SIM10000012B05 


1761 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


SIUIOOOOQ12B06 


1762 


SAU102350 


5649 


SAUIc0040_orf_36p 


12433 


SIM10000012B07 


1763 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


SIM10000012B07 


1763 


SAU101815 


5552 


SAUlc0032j>rf33p 


12238 


SIM10000012B11 


1764 


SAU102551 


5698 


SAUlc0045_orf_206p 


12672 


SIM10000012C0I 


1765 


SAU1 01652 


5503 


SAU 1 c0042_orf_ I23p 


12492 


SIM10000012C03 


1766 


SAU100776 


5327 


SAU Ic0041_orf_72p 


12482 


SIM10000012C04 


1767 


SAU1 00776 


5327 


SAUlc0041_orf_72p 


12482 


SIM10000012C05 


1768 


SAU201558 


5823 


SAU2c0434_orfJp 


12954 


SIM10000012C06 


1769 


SAU101570 


5482 


SAUlc0044_orf 209p 


12584 


StM10000012C06 


1769 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


SIM10000012C11 


1770 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


SIM10000012C11 


1770 


SAU102881 


5740 


SAUlc0032_orf_4p 


12242 


S1M10000012C12 


1771 


SAU101781 


5528 


SAU 1 c003 7joif43p 


12353 


SIM10000012D04 


1772 


SAU201952 


5839 


SAU2c0457_orf_I0p 


13020 


S1M10000012D06 


1773 


SAU101271 


5411 


SAUlc0037_prf_90p 


12366 


S1M10000012D07 


1774 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000012D08 


1775 


SAU101652 


5503 


SAU1 c0042_orf_l23p 


12492 


SIM100000I2D09 


1776 


SAUI01752 


5522 


SAUIc0040_orf85p 


12447 


S1M10000012D12 


1777 


SAU1 02620 


5718 


SAU1 c0041_orf_62p 


12479 


S1M10000012D12 


1777 


SAU102621 


5719 


SAUlc0041jorf_63p 


12480 


S1M10000012D12 


1777 


SAU202006 


5842 


SAU2c0456_orf_20p 


13018 


S1M10000012E01 


1778 


SAU100733 


5314 


SAUlc0044_prf_254p 


12602 


S1M10000012E01 


1778 


SAU100734 


5315 


SAU1 c0044_orf_255p 


12603 


S1M10000012E02 


1779 


SAU102485 


5686 


SAUlc0039_orf_95p 


12421 


SIM10000012E04 


1780 


SAU201486 


5817 


SAU2c0457_orf_34p 


13023 


S1M100000I2E07 


1781 


SAUI00390 


5267 


#N/A 


#N/A 


SIM10000012E07 


1781 


SAU200028 


5771 


SAU2c0145_orf_lp 


12721 


SIM10000012E08 


1782 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


SIM10000012E12 


1783 


SAU201810- 


5836 


SAU2c0308_orf2p 


12769 


SIM10000012E12 


1783 


SAU202174 


5845 


SAU2c0412_orf3p 


12895 


S1M10000012E12 


1783 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000012F04 


1784 


SAU101793 


5534 


SAUlc0032__orf_14p 


12218 


S1M10000012F07 


1785 


SAU102284 


5635 


SAUlc0038_orf5p 


12389 


S1M10000012F07 


1785 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 
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Clone 
SeqID 


ratnooeq Locus 


Gene SeqID 
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Gencmarked gene 


fall length 

ORF 
Protein Seq 
ID 


SI Ml 000001 2F08 


1786 


SAU101189 


5392 


OAT T * _/\/Vl t C 

SAUlc0033_orf_25p 


12264 


SI Mi 00000 1 2F09 


1787 


OAT 1 A f\t 

SAU201403 


5815 


OAT T*% ^ /\ A *» P *» 

SAU2c0423_jorf_3p 


12913 


S1M10000012F10 


1788 


SAU101752 


5522 


SAU lc0040_orf_85p 


12447 


S1M10000012F11 


i ion 

1789 


O A T Tl A1 ID 1 

bAU101781 


5528 


SAUlc0037_orf43p 


12353 


SlMl 00000 12F12 


i inn 

1790 


O A T T*> A 1 OIA 

SAU201810 


5836 


OAT TA Al AO if A 

SAU2c0308__orf_2p 


12769 


n ii/i a a a a/i 1 at"* i a 

S1M10000012F12 


1790 


OAT T/tA^ « *J A 

SAU202I74 


5845 


n i T TA A A 1 A f* 

S AU2c04 1 2_orf_3p 


12895 


SlMl 00000 12F12 


1790 


Oat ti a i i a a 

SAU301148 


5888 


#N/A 


#N/A 


SlMl 00000 12G01 


1791 


SAU102117 


5603 


S AU Ic0027_orf6p 


12181 


S1M10000012G02 


1792 


SAU301758 


5900 


S AU3c 1 508 jorf_5p 


13156 


rtf l AAAAA * A A<^ 

S1M10000012G03 


1793 


SAU20I301 


5809 


SAU2c04 1 6jorf_l 7p 


12899 


SlMl 000001 2G06 


1794 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


m \ r4 AAA A A 1 A t\J*i 

S1M10000012G07 


1795 


SAUI01572 


5484 


SAUlc0044_orf_2l lp 


12586 


O 1 \ / I AAAAA1 A AAPT 

S1M10000012G07 


1795 


O A f 71 A < ^^9A 

SAU101573 


5485 


SAU lc0044_orf_2 12p 


12587 


i~i 1 % m 1 AAAAA 1 A AAfl 

SI Ml 000001 2G08 


1796 


*"» A T T * A A /• A1 

SAU 102593 


5704 


SAUlc0041_orf_39p 


12463 


S1M10000012G10 


1797 


SAU 100887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


S1M10000012H05 


1798 


SAU 100 157 


5237 


SAU 1 c0040_orf - 8 lp 


12444 


fl 1 ^ #4 AAAAA 4 AT fA A 

S1M10000012H08 


1799 


SAU202186 


5847 


SAU2c0222jorf_ - lp 


12731 


S1M10000012H09 


1800 


SAU 100227 


5244 


SAUlc0043_orf_188p 


12525 


S1M10000012H10 


1801 


SAU1 00432 


5271 


SAUlc0040_orf_88p 


12450 


fill f1 AAA A A 1 AT T 1 A 

SlMl 000001 2H10 


1801 


A A T11 A A J A 1 

SAU 100433 


5272 


SAU lc0040_orf_87p 


12449 


ni \ f 1 AAAAA 1 AT Tt A 

S1M10000012H10 


1801 


O 1 fTI Al^tff 1 

SAU101751 


5521 


SAU lc0040_orf_86p 


12448 


SlMl 000 001 2H 11 


1802 


SAU301118 


5886 


S AU3c 1 305_orfJ3p 


13086 


A -i m AAAAA* -1 A A/l 

S1M10000013A02 


1803 


O A T T1 A A A 

SAU 102674 


5730 


SAU 1 c0024_orf_l 2p 


12156 


fl 1 \ /1 AAAAA -1 ^ A A A 

S1M10000013A03 


1804 


A A Tt 1 A * A Ay* 

SAU1 01006 


5367 


S AU Ic0028_orf_59p 


• 12190 


AAAAA 1^4 a ^ 

SlMl 0000013 A05 


1805 


OAT T 1 A A A £»A 

SAU102450 


5675 


S AU Ic0045_orf2 lp 


12675 


SlMl 000001 3 A07 


1806 


SAU102602 


5708 


SAUlc0032jorf_5p 


12249 


S1M10000013A08 


1807 


SAU10H43 


5383 


SAUlc0042_orf_159p 


12502 • 


SlMl 000001 3 A09 


1808 


SAU10I567 


5481 


S AU 1 c0022_orf_ I Op 


12144 


SI Ml 000001 3 A09 


1808 


SAU200O30 


5772 


SAU2c0282_orf_3p 


12745 


ft 1 1 jT AAAAA -t -T A 1 A 

S1M10000013A10 


1809 


A T TA AAA A A 

SAU201403 


5815 


SAU2c0423jorf_3p 


12913 


ft 4 1. #~ « AAAAA « ^ A * * 

S1M10000013A11 


1810 


A A T" Y * A < 1 

SAU 10 1573 


5485 


SAU 1 c0044_orf_2 12p 


12587 


ft * X JF* AAAAA* 1 i # A 

S 1MI 0000013 A 12 


1811 


SAU1 00690 


5309 


#N/A 


#N/A 


A 1\ f 4 AAAAA *4 in A A 

SlMl 000001 3B02 


1812 


A A T T * A A A 

SAU 100433 


5272 


S AU lc0040_orf_87p 


12449 


SlMl 000 0013B03 


1813 


n 1 T T A A * A 

SAU201236 


5808 


S AU2c0409_orf_l Op 


12891 


S1M10000013B04 


1814 


oat to t\n/w% a 

SAU200928 


5798 


A A TTA A A f *~ C ^ 

SAU2c0365__orf_5p 


12815 


SlMl 00000 1 3B05 


1815 


o a t 1 1 rvm rw\ 

SAU 100300 


5253 


A A F T t AA A A J? AA 

SAU 1 c0040_orf_90p 


12451 


o i a if i aaaaai m/i^ 

MM1 00000 13B0o 


1816 


p i TT1 A A IIO 

btAu 1001 18 


5229 


SAU 1 cOO 1 5_orr_l 3p 


12125 


o i ft. /f i aaaaai Tnm 
o 1 M 1 000 00 1 3B07 


1 O IT 

1817 


&AU202174 


5845 


S AU2c04 1 2_orf_3p 


12895 


Olftif 1 AAAAAI 

MM10O00O13BO7 


1817 


CAT11AI lifO 

SAU301148 


5888 


#N/A 


#N/A 


c 1 ft ^ i aaaaa i lDnn 
MM10O00O13BO9 


1818 


OAT Tl AAAA<£ 

SAU200006 


5770 


S AU2cO 1 57_orf_l p 


12723 


Oll/l AAAAA tin 1 1 

MMI0000013BI1 


1819 


o a r n A-5Ai*i 

SAUI 03042 


5758 


#N/A 


#N/A 


O Iftifl AAAAA1 
dlMlUU0001J(J03 


1820 


O A T H A 1 TO 1 

SAU 10 1781 


5528 


SAU 1 c0037_orf_43p 


12353 


CIAAI AAA AA1 lPrt^ 

b 1 M 1 000 001 JLAJD 


1821 


SAUlOlOJo 


D372 


C ATTI^AAill C 1 OA— 

SAU 1 c0043_prr_l 80p 


12521 


<j i m i no/inn n cm 

0 1 1V1 1 l/UU UU JJvU / 


1 QOO 


OnU 1 UVAJ UU 




o au i cuu4u_on_y up 




SIM10000013C08 


1823 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000013C09 


1824 


SAUI 02059 


5597 


SAUlt^34_orf51p 


12286 


S1M10000013C10 


1825 


SAU100736 


5316 


SAUlc0038_orf_64p 


12391 


S1M10000013C11 


1826 


SAU102059 


5597 


SAUlc0034_orf,51p 


12286 
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Gene SeqID 
(protein) 
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ORF 
Protein Seq 
D> 


S1M10000013C12 


1827 


SAU103038 


5757 


m/A 


tfN/A 


S1M10000013D08 


1828 


SAU101798 


5538 


SAUlc0032j3rf_l8p 


12222 


S1M10000013D09 


1829 


SAU102669 


5728 


SAUlc0024_orf7p 


12160 


S1M10000013D09 


1829 


SAU3 02956 


5915 


SAU3cl513_orf_9p 


13161 


S1M10000013D11 


1830 


SAU102433 


5668 


SAUlc0045_prf_37p 


12701 


SIM100Q0013EOI 


1831 


SAU102674 


5730 


SAUlc0024_orf_12p 


12156 


S1M10000013E02 


1832 


SAU101184 


5391 


SAUlc0035_orf80p 


12305 


S1M10000013E04 


1833 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000013E06 


1834 


SAU101833 


5555 


SAUlc0038_orf34p 


12373 


S1M10000013E08 


1835 


SAU100831 


5335 


SAUlc0038_orf_93p 


12403 


S1M10000013E09 


1836 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000013E10 


1837 


SAU101801 


5541 


#N/A 


#N/A 


SIM10000013F02 


1838 


SAU101570 


5482 


SAUlc0044_orf_209p 


12584 


S1M10000013F03 


1839 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000013F06 


1840 


SAUI0303S 


5757 


#N/A 


m/A 


S1M10000013F07 


1841 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000013F08 


1842 


SAU100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M1 000001 3F09 


1843 


SAU101398 


5442 


SAUlc0036_orf33p 


12324 


SIM100000I3FI2 


1844 


SAU102437 


5670 


SAUlc0045_orf_33p 


12695 


S1M10000013G01 


1845 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


S1M10000013G04 


1846 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000013G05 


1847 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


SIM1 000001 3G05 


1847 


SAU102242 


5618 


SAUIc0043_orf_26p 


12540 


S1M10O00013GO6 


1848 


SAU102380 


5654 


SAUlc0033_orf_29p 


12265 


S1M10O00013GO7 


1849 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


SIM10000013G10 


1850 


SAU201539 


5821 


SAU2c0431_orf_15p 


12943 


S1M10000013GU 


1851 


SAU101890 


5570 


SAUlc0034_orf_29p 


12280 


SIM10000013G12 


1852 


SAUlOOm 


5339 


SAUlc0036_orf40p 


12328 


S1M10000013H03 


1853 


SAU100690 


5309 


#N/A 


#N/A 


SIM10000013H04 


1854 


SAU102450 


5675 


SAUlc0045_j>if_21p 


12675 


S1M10000013H05 


1855 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


SIMI00000I3H07 


1856 


SAU1004I4 


5270 


SAUlc0022_orf24p 


12148 


S1M10000013H09 


1857 


SAU100444 


5275 


SAUlc0038_orf_67p 


12392 


S1M10000013H09 


1857 


SAU200721 


5791 


SAU2c0339_orf_5p 


12797 


SIM10000013H10 


1858 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


SIM10000013H11 


1859 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000014A02 


1860 


SAU200564 


5784 


SAU2c0324_orf_6p 


12780 


S1M10000014A03 


1861 


SAU101310 


5418 


SAUlc0044_orf_125p 


12562 


S1M100Q0014A05 


1862 


SAU101991 


5582 


SAUlc0040_orf_94p 


12454 I 


SIM10000014A07 


1863 


SAU101526 


5470 


SAUlc0027_orf32p 


12179 


SIM100000I4A08 


1864 


SAUI03038 


5757 


#N/A 


#N/A 


S1M10000014A11 


1865 


SAU100866 


5344 


SAUlc0044_orfJ00p 


12553 


S1M10000014A12 


1866 


SAU201571 


5824 


SAU2c0447_prf_17p 


12997 


S1M10000014B01 


1867 


SAU100547 


5290 


SAUlc0032_orf3p 


12240 


S1M10000014B02 


1868 


SAU100432 


5271 


SAUlc0040_prf88p 


12450 


S1M10000014B02 


1868 


SAU1 00433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000014B03 


1869 


SAU100414 


5270 


SAUlcG022_orf24p 


12148 


S1M10000014B04 


1870 


SAU100778 


5328 


SAUlc0043_orf_140p 


12514 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


Jrfltnobeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


■fr.ll 1,, At 

tun length 

ORF 
Protein Seq 
W 


blM10000U14Jt>05 


1571 


C A T T 1 AO A 1£. 

SAU 102476 


5682 


SAU lc0026jorf_33p 


12175 


S 1M10000014JBOO 


i en 
1872 


C A TT1 Al 1 OA 

bAU101199 


5395 


SAUlcO035^prf - 62p 


12302 


C t » >r-f AAAnAI /f D/V7 

51M10000U14iJ07 


lo/J 


SAU 101756 


5524 


SAUlc0040jorf_82p 


12445 


C 11 jM AAAAAI /I DAD 

b 1 M 1 00000 1 4U0o 


1874 


oAU 101752 


5522 


O A T T 1 -AAi A ^.^T* O.C_ 

SAU 1 c0040 orf_85p 


12447 


oil/I nnnnAi vim a 

S1M10000014B10 


1 QIC 

Jo/5 


CAT IOAAAA/ 

bAU20Q006 


5770 


SAU2cO 1 57_orf_lp 


12723 


S1M10000014B11 


lo7o 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000014B12 


1877 


C A T T1 AAO A 

SAU 102534 


5696 


#N/A 


#N/A 


S1M10000014C01 


1878 


O ATT1 Al cif 

SAU101575 


5487 


SAU 1 c0044jorf_21 4p 


12589 


S 1 M 1 00000 1 4C05 


1879 


SAU1 02602 


5708 


SAUl c0032jorf_5p 


12249 


SlMl 000001 4C06 


1880 


OAT T1 AA1 /\ 

SAUl 00305 


5256 


SAUl c0038jorf77p 


12397 


S 1M1 00000 14C07 


1881 


O AI11A10A1 

SAU 101 801 


5541 


#N/A 


#N/A 


SlMl 00000 14C09 


1882 


SAU 100547 


5290 


SAU 1 c0032_orf_3p 


12240 


SlMl 00000 14C09 


1882 


SAU102881 


5740 


SAU 1 c0032_orf_4p 


12242 


S1M10000014C10 


1883 


SAU302901 


5912 


SAU3cl 497_orf_8p 


13146 


S1MI0000014CI1 


1884 


SAU 1005 1 4 


5281 


SAU 1 c0044_orf_57p 


12626 


SlMl 000001 4C12 


1885 


SAUl 01 8 14 


5551 


SAUl c0032_oif32p 


12237 


S1M10000014C12 


1885 


SAU101815 


5552 


SAUl c0032_orf_33p 


12238 


SlMl 00000 1 4D03 


1886 


SAU100885 


5348 


SAUlc0038_orf_38p 


12376 


S 1 Ml 00000 14D06 


1887 


OAT T1 t\.S 

SAUl 00305 


5256 


SAU 1 c003 8_orf_77p 


12397 


S 1 Ml 00000 1 4D08 


1888 


SAU101752 


5522 


SAUl c0040_orf_85p 


12447 


S 1 M 1 00000 1 4D09 


1889 


SAUl 00808 


5332 


SAU 1 c003 7_prfJ 2p 


12345 


SlMl 000001 4DI0 


1890 


SAU 102292 


5638 


SAU 1 c003 8_orf_10p 


12368 


nil/1 AAAAA1 ir/M 

SIMIOOOOOHEOI 


1891 


£i i TT1 A1 hai 

SAU101793 


5534 


SAU 1 c0032_orf_14p 


12218 


SlMl 000 0014E01 


1891 


Cl i tTI Al A 

SAU 10 1794 


5535 


#N/A 


#N/A 


Oik ifl AAftAAl >* pA^ 

SI Ml 000001 4E04 


1892 


SAU100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000014E05 


1893 


SAU 10 1565 


5480 


SAU 1 c0022_orf_8p 


12151 


C11II1 AAAAA1 A T"*/\ T 

S lMl 00000 1 4E07 


1894 


n itti t\r\r et\ 

SAUl 00658 


5303 


SAU 1 c003 8_orf_59p 


12388 


O 1 X >T1 f\AAAA 1 jtT^/\^ 

S1M10000014E07 


1894 


SAU 100659 


5304 


SAU 1 c003 8_orf_60p 


12390 


S1M10000014E08 


1895 


SAU202176 


5846 


SAU2c041 2__orf_3p 


12895 


O 1 TV iT-f AAAAA1 iT'Art 

SlMl 00000 14E09 


1896 


SAUl 02059 


5597 


a i YT1 ATk* t \'% A y* c •% 

S AU l cO 03 4_o rf_5 1 p 


12286 


SlMl 00000 14E09 


1896 


CAT rartA'J^A 

SAU300269 


5869 


#N/A 


#N/A 


fi 1 \ #1 AAAAAI AT? 1 f\ 

S1M10000014E10 


1897 


SAU102453 


5677 


SAUl c0045_orf_l9p 


12669 


OIX/1 AAAAA1 it?l1 

SlMl 00000 14E1 2 


1898 


SAUl 02284 


5635 


SAU l c003 8__orf_5p 


12389 


nil g 1 AAAAA1 iriri 

S LMl 000001 4E 12 


1898 


OAT FAA t A Z" A 

SAU201469 


5816 


SAU2c043 8__orf_6p 


12967 


nit r i r\t\f\r\t\ i 4 T?r\i 

SIM10000014F02 


1899 


o jin nr\ mo 

SAU 100 1 28 


5231 


#N/A 


#N/A 


P fK f 1 AAAAA1 t?nr» 

S1M10000014F02 


1899 


O ATriAICJA 

SAU101549 


5476 


SAU 1 c0043 _orf_64p 


12549 


O 1 TV A 1 AAAAA1 jfCAO 

S 1M 1 00000 1 4r02 


1899 


OA THAI f7AT 

SAU101576 


5488 


SAU 1 c0044_ort_l05p 


12554 


O 11V K\ AAAAA1 A 'Cm 

b 1MJ 00000 J 4r 03 


1900 


O ATM AA^AA 

OAU10220U 


5611 


O A TTI ^.f\f\AC C ISO 

SAUl c0045 - _orf_168p 


12665 


OITi/1 AAAAA1 ACA1 

blM100U0014r05 


1 AAA 

1900 


O A T ri A*V1A1 

oAU 102201 


5612 


SAU 1 c0045_Ort_169p 


12666 


C TTv/1 AAAAA1 AX2(\A 

b IM 1 00U00 1 4r 04 


1 AA1 

1901 


0 ATT1 (Y)AACk 

oAU10244y 


5674 


SAU 1 C0045 jort_22p 


12677 


C 1 TV / 1 AAA A A 1 A V A ^ 

b IM 100000 14r 05 


1 AAO 

1902 


oAU2U0yi4 


5796 


cat n«nno , , p 

bAU 2C0373 _0rt_2p 


12837 


C I Kjf 1 AAAAA 1 /tPAfl 

b 1 M 100000 14r0o 


10A3 


Q ATTt AO/431 

oAU1Uz4j3 


5 000 


O A T rt n AA/1 C T7«» 

bAU lc0045_Oi\_37p 


12701 


C 1 Ajfl AAAAAli4PAO 

b i M 1 00000 1 41 (Jy 


1 OA/1 


Q A Tfl AOACQ 

oAU10zU5y 


5597 


CATri/.nAOA ci_ 
bAU 1 COOJ4_Ort_5 1 p 


12286 








jOOj 


4TKJIA 1 




SIM10000014F10 


1905 


SAU100887 


5350 


SAUlcOOlg^orfJSp 


12138 


SIM10000014G02 


1906 


SAU102054 


5596 


SAUlc0039_orf_74p 


12417 


SIM10000014G04 


1907 


SAU101242 


5404 


SAUlc0C44j>rfJ8p 


12578 


S1M10000014G06 


1908 


SAU100275 


5252 


SAUlc0036„orfJ5p 


12314 



■A20- 
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TABLE IA 



PCT/US01709180 



Clone name 


Clone 
SeqO) 


PathoSeq Locus 


GeneSeqID 
(protein) 


Genemarked gene 


full length 

ORF 
TToiein sec] 
ID 


S1M10000014G07 


1909 


SAU201620 


5827 


#N/A 


#N/A 


S1M10000014G08 j 


1910 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000014G12 


1911 


SAU102602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000014HQ2 


1912 


SAU100242 


5246 


SAUlcQ036_orf_5p 


12336 


S1M10000014H03 


1913 


SAU102264 


5628 


SAUlc0032_orf_60p 


12250 


S1M10000014H04 


1914 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M1 000001 4H05 


1915 


SAU1021I6 


5602 


SAUlc0027_orf_5p 


12180 


S1M10000014H06 


1916 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000014H07 


1917 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000014H08 


1918 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000014H11 


1919 


SAU102534 


5696 


#N/A 


mtA 


S1M10000015A02 


1920 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


SIM1000Q015A03 


, 1921 


SAU102388 


5655 


SAUlc0033jDifJ5p 


12267 


SIM10000015A05 


1922 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000015A06 


1923 


SAU101857 


5560 


SAUlc0044,orf__l56p 


12569 


S1M1 000001 5A09 


1924 


SAU1 00414 


5270 


SAUlc0022_prf_24p 


12148 


S1M10000015AI0 


1925 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000015A11 


1926 


SAU101791 


5532 


SAUlc0032_.orf.12p 


12216 


S1M10000015A12 


1927 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000015B02 


1928 


SAU102340 


5647 


SAUlc0045_orf_149p 


12660 


S1M10000015B05 


1929 


SAU103038 


5757 


#N/A 


#N/A 


SIM10000015B08 


1930 


SAU101791 


5532 


SAUlc0032__orf__12p 


12216 


S1M1 000001 5B08 


1930 


SAU101792 


5533 


SAUlc0032_orfJ3p 


12217 


S1M10000015B09 


1931 


SAU1 02585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000015B09 


1931 


SAU201773 


5834 


SAU2c0446_orL4p 


12996 


S1M10000015B09 


1931 


SAU302685 


5908 


SAU3cl403_orfJp 


13113 


SIM10000015B10 


1932 


SAU102308 


5642 


SAUlc0045_orf_50p 


12706 


S1M10000015C01 


1933 


SAU100158 


5238 


SAUlc0040_orf80p 


12443 


SI Ml 000001 5C02 


1934 


SAU102340 


5647 


SAUlcOQ45_orf_149p 


12660 


SLM 100000 1 5C03 


1935 


SAUI02390 


5657 


SAUlc0033_orf_38p 


12269 


SIM10000015C03 


1935 


SAU201333 


5810 


SAU2c04I8_orf_8p 


12905 


S1M10000015C05 


1936 


SAU100690 


5309 


#N/A 


#N/A 


SIM10000015C06 


1937 


SAU101815 


5552 


SAUlcO032_prf_33p 


12238 


SIM10000015C08 


1938 


SAU100133 


5233 


SAUlc0044_orfJ70p 


12574 


S1M10000015C08 


1938 


SAU100323 


5261 


SAUlc0044_orfJ71p 


12575 


SIM10000015C10 


1939 


SAU100414 


5270 


SAUlc0022__orf_24p 


12148 


SIM10000015C12 


1940 


SAU100305 


5256 


SAUlc0038_orf_77p 


12397 


S1M10000015D02 


1941 


SAU100794 


5330 


SAUlcO028_prf_53p 


12189 


S1M10000015D03 


1942 


SAU1 02032 


5591 


SAUlc0029_orf.47p 


12198 


SIM10000015D04 


1943 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000015D05 


1944 


SAU100793 


5329 


SAUlc0028_.orf.52p 


12188 


SIM10000015D06 


1945 


SAU100736 


5316 


SAUlc0038_orf64p 


12391 


S1M10000015D12 


1946 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


SIM10000015E02 


1947 


SAU102390 


5657 


SAUlc0033_orf_38p 


12269 


S1M10000015E02 


1947 


SAU201333 


5810 


SAU2c0418_orf_8p 


12905 


SIM10000015E03 


1948 


SAU200468 


5781 


SAU2c0429_orf_l9p 


12937 


SIM10000015E06 


1949 


SAU101320 


5420 


SAUlc0015__orfJ6p 


12128 


S1M10000015E07 


1950 


SAU101545 


5474 


SAUlc0037_orf_I32p 


12348 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000015E09 


1951 


SAU102433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000015EIO 


1952 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M1000001SE11 


1953 


SAU102286 


5636 


SAUlc0038_orf_6p 


12393 


S1M10000015E11 


1953 


SAU102287 


5637 


SAUlc0038jorfJ7p 


12398 


S1M10000015E12 


1954 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


SIMIQ00QQ15F01 


1955 


SAU1 00123 


5230 


SAUIc0043_orfL189p 


12526 


S1M10000015F01 


1955 


SAU102001 


5586 


SAUlc0040_orf_102p 


12424 


S1M10000015F01 


1955 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


S1M10000015F01 


1955 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


SIMI0000015FO2 


1956 


SAU10I561 


5479 


SAUIc(W22_orf4p 


12149 


S1M10000015F03 


1957 


SAU201403 


5815 


SAU2c(M23_orf_3p 


12913 


S1M10000015F04 


1958 


SAU201403 


5815 


SAU2c0423_prf_3p 


12913 


S1M10000015F06 


1959 


SAU201385 


5814 


#N/A 


m/A 


S1M10000015F07 


1960 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M1Q000015F08 


1961 


SAU102102 


5600 


SAUlc0045_orf_340p 


12696 


S1M10000015F09 


1962 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000015F09 


1962 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000015F10 


1963 


SAU100114 


5228 


SAUlc0043_orf225p 


12535 


SIMIQ000Q15GO1 


1964 


SAU102481 


5685 


SAUIc0039_orf_99p 


12422 


S1M100Q0015G02 


1965 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 


S1M10000015G02 


1965 


SAU200059 


5774 


SAU2c0134_orf_3p 


12720 


S1M1O000015GO3 


1966 


SAU101070 


5376 


SAUlc0034_prf_60p 


12291 . 


S1M10000015GO4 


1967 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000015G05 


1968 


SAU101573 


5485 


SAUlc0044_oif_2I2p 


12587 


S1M10000O15GO6 


1969 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000015G07 


1970 


SAU100158 


5238 


SAUld)040_orf80p 


12443 


S1M10000O15GO8 


1971 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


SIM100OO015GO9 


1972 


SAC/102143 


5607 


SAUlc0041_orfL14p 


12458 


S1M10000015G09 


1972 


SAU102144 


5608 


SAUlc0041_orf_15p 


12459 


S1M10000015G10 


1973 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000015GI1 


1974 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M100000I5H04 


1975 


SAV101801 


5541 


m/A 


m/A 


S1M10000015H04 


1975 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000015H06 


1976 


SAU201385 


5814 


#N/A 


#N/A 


S1M10000016A03 


1977 


SAU101803 


5543 


SAUlc0032jorf.23p 


12228 


S1M10000016A03 


1977 


SALT101804 


5544 


#N/A 


#N/A 


S1M10000016A04 


1978 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S 1 Ml 000001 6A04 


1978 


SAU100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000016A06 


1979 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016A07 


1980 


SAU100932 


5356 


SAU 1 c0044__orf_308p 


I26I5 


S1M10000016A09 


1981 


SAU101067 


5375 


SAUlc0034_orf_58p 


12290 


S 1 Ml 000001 6A09 


1981 


SAU3 00732 


5877 


SAU3clll6_orf_lp 


13061 


S1M10000016A10 


1982 


SAU101571 


5483 


SAUlc0044_prf210p 


12585 


MM1UUU0U1OA12 


lyoi 




5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000016B02 


1984 


SAU102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000016B05 


1985 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


S1M10000016B06 


1986 


SAU100432 


5271 


SAUlc0040__orf_88p 


12450 


S1M10000016B06 


1986 


SAU100433 


5272 


SAUlc0040_prf_87p 


12449 
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PCT/US0iy09180 



Clone name 


Clone 
SeqW 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


lull length 

ORF 
it oiein seq 
ID 


S1M10000016B07 


1987 


SAU103077 


5759 


SAUlc0039_orf_44p 


12408 


S1M10000016B08 


1988 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000016B09 


1989 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000016B10 


1990 


SAU101006 


5367 


SAUlc0028__orf_59p 


12190 


S1M10000016B11 


1991 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000016B12 


1992 


SAU101794 


5535 


#N/A 


miA 


S1M10000016B12 


1992 


SAU101795 


5536 


SAU]c0Q32_orfJ5p 


12219 


S1M10000016C01 


1993 


SAU 100845 


5340 


SAUlc0036j>rf41p 


12329 


SIM10000016C02 


1994 


SAU102049 


5595 


SAUlc0039_prf_68p 


12416 


SM100Q0016CQ4 


1995 


SAU100921 


5355 


SAUlc0038_orf76p 


12396 


S1M10000016C05 


1996 


SAU101777 


5527 


SAUlc0037_prfJ9p 


12352 


S1M10000016C06 


1997 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000016C06 


1997 


SAU202174 


5845 


SAU2cG412_orf_3p 


12895 


S1M10000016C06 


1997 


SAU301148 


5888 


#N/A 


m/A 


SIM10000016C08 


1998 


SAU101491 


5464 


SAUlc0025_prf_20p 


12165 


SIM10000016C09 


1999 


SAU102233 


5616 


SAUlc0043_orf_20p 


12531 


SIM10000016C10 


2000 


SAU201513 


5820 


SAU2c0432_orf_10p 


12944 


S1M10000016C10 


2000 


SAU203196 


5861 


SAU2c0432_orfJlp 


12945 


S1M10000016C11 


2001 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


SIMI0000016C12 


2002 


SAU101752 


5522 


SAUIc0040_orf_85p 


12447 


S1M10000016D01 


2003 


SAU102355 


5651 


SAUlc0040_orf40p 


12435 


SLM10000016D02 


2004 


SAU200242 


5777 


SAU2c0250_orf_2p 


12734 


S1M10000016D04 


2005 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


SIM10000016D05 


2006 


SAU1O0770 


5324 


#N/A 


#N/A 


S1M10000016D06 


2007 


SAU100952 


5358 


SAUlc0043_orfJ82p 


12523 


SIM10000016D08 


2008 


SAU101070 


5376 


SAUlc0034_orf60p 


12291 


S1M10000016D09 


2009 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000016D10 


2010 


SAU201513 


5820 


SAU2c0432_orf_10p 


12944 


S1M10000016D10 


2010 


SAU203196 


5861 


SAU2c0432_orf_llp 


12945 


SIM10000016D11 


2011 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


S1M1 000001 6E04 


2012 


SAU1 01371 


5435 


SAUlcOQ33_oif7p 


12275 


S1M10000016E05 


2013 


SAU101320 


5420 


SAUlc0015_prfJ6p 


12128 


S1M10000016E06 


2014 


SAU1 02639 


5724 


#N/A 


m/A 


SIM10000016E07 


2015 


SAU102636 


5722 


SAUlc0045_orM0ip 


12650 


SIM10000016E07 


2015 


SAU102637 


5723 


SAUlc0045_orf_l02p 


12651 


S1M10000016E08 


2016 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016E09 


2017 


SAU102527 


5693 


SAUlc0032_orf9p 


12260 


S1M10000016E10 


2018 


SAU102983 


5751 


SAUlc0045_orf_224p 


12676 


S1M10000016E11 


2019 


SAU102281 


5633 


SAUlc0038_orf4p 


12384 


S1M10000016E12 


2020 


SAU201571 


5824 


SAU2c0447.orf.17p 


12997 


S1M1 000001 6F02 


2021 


SAU102U3 


5601 


SAUlc0027_orf2p 


12178 


SIM10000016F02 


2021 


SAU301223 


5889 


SAU3cl345_orf_3p 


13090 


S1M10000016F03 


2022 


SAU 101 864 


5562 


SAUlc0044_prf_163p 


12572 


S1M10000016F05 


2023 


SAU201168 


5804 


SAU2c0407_orf_8p 


12889 | 


S1M10000016F06 


2024 


SAU102407 


5662 


#N/A 


#N/A 


S1M10000016F08 


2025 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000016F09 


2026 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


S1M10000016F11 


2027 


SAU102113 


5601 


SAUlc0027_orf2p 


12178 
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Clone name 


clone 
SeqID 


Jratnooeq .Locus 


Gene SeqID 
(protein) 


Genemnrked gene 


full length 

ORF 
Protein Seq 
ID 


SIM1 000001 or 1 1 


2027 


SAU301223 


5889 


OAT TO « i j ^ r» 

SAU3 cl345_orf3p 


13090 


nil f « AAnAAl f/ifti 

S 1 Ml 000001 6X301 


2028 


OATH A** A 

SAU 102434 


5669 


SAU l c0045 jorf3op 


12700 


S 1M1 00000 1 6G03 


AAAA 


O ATT1A1 1AA 

oAU 101300 


CA 1 C 

5415 


PATH -AAJ /I _ _C 1 I 1 ) 

SAU 1 cQ044_orfjl 13p 


12557 


5 IM 1 00000 1 6u(/3 




aAU101365 


5432 


SAUlc0044_orfJ 12p 


12556 


nit l| f\t\f\f\f\t Cf\I\A 

S IMl 0000016G04 


TATA 

2U30 


O ATT1 AAJfA 

aAUl 02450 


5675 


OATH AAif /? 

SAU 1 c0045_orr_2 1 p 


12675 


nit r\ (\f\f\T\i\1 A*f*f\£ 

S I M 1 000001 6G05 


2031 


SAU 102292 


5638 


o A r r i e\ ai o c i /\ " 

SAU1 c0038jDrf_10p 


12368 


S1M10000016H03 


2032 


O A t r t A1 C1 1 

SAU101571 


5483 


SAU 1 c0044jorf_2 1 Op 


12585 


SIM1 00000 16H04 


2033 


SAU1 01545 


5474 


SAUlc0037jorf_132p 


12348 


S1M10000016H08 


2034 


SAU 101067 


5375 


SAUlc0034_orf.58p 


12290 


S1M10000016H08 


2034 


SAU300732 


5877 


SAU3clll6jorf_lp 


13061 


S1M10000016H10 


2035 


SAU1 01756 


5524 


SAUlc0040j)rf_82p 


12445 


SIM1 000001 7A02 


2036 


SAU101866 


5564 


SAUlc0036_orf_2 lp 


12319 


SLM1 000001 7A03 


2037 


n A ▼ Y 1 /V -« mix* 

SAU101545 


5474 


SAU 1 c0037_orf_l 32p 


12348 


S IMl 000001 7A03 


2037 


SAU1 01546 


5475 


SAUlc0037_orf_l33p 


12349 


SLM10000017A04 


2038 


SAU 102292 


5638 


SAU 1 c0038_orf_l Op 


12368 


rt 11 M"% AAAAA1 a y\o 

SIM10000017A08 


2039 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S IMl 000001 7A 11 


2040 


SAU1 02437 


5670 


SAUlc0045_orf_33p 


12695 


S IMl 000001 7 A12 


2041 


SAU301357 


5893 


SAU3cl394_orf_2p 


13111 


O f X 1*1 AAAAA1 ^mAA 

SIM10000017B02 


2042 


SAU1 02242 


5618 


SAUlc0043_orf_26p 


12540 


O fill rtrt rt rtrt 1 ^ T"fr f\ 

S IMl 000001 7B05 


2043 


n i t Trt rtrt 1 Ft 

SAU302513 


5906 


SAU3cl 298_orf_lp 


13085 


S1M10000017B07 


2044 


SAU10I806 


5546 


SAUlc0032_orf_25p 


12230 


S IMl 00000 17B08 


2045 


SAU101546 


5475 


S AU 1 c003 7_orf_l33p 


12349 


S IMl 00000 17B09 


2046 


SAU200928 


5798 


SAU2c0365__orf_5p 


12815 


S IMl 000001 7B10 


2047 


SAU101754 


5523 


SAU 1 c0040_orf_84p 


12446 


S IMl 00 000 1 7B 11 


2048 


SAU101754 


5523 


SAU1 c0040_orf_84p 


12446 


S1M10000017B12 


2049 


SAU201375 


5811 


SAU2c0426_orf_4p 


12926 


of m n aaaaat m g~*r\ i 

SIM10000017C01 


2050 


SAU101224 


5397 


SAU1 c0044_orf_98p 


12647 


O 1 X M 1 AAAAA1 ^*~lrt*» 

S IMl 00000 17C03 


2051 


O A T T1 A1 rt-t 

SAU101910 


5576 


O a T 7 -i AAA A r* at 

SAU1 c0040_oif_76p 


12440 


o tx ri rtrt rtrtrt ? n/iAf 

S1M1 00000 17C05 


2052 


fl A T Trt 4\f\f £r** 

SAU200657 


5789 


#N/A 


#N/A 


O * X f 1 AAAAA1 ^/>A() 

S1M10000017C08 


2053 


1 t T -fl A1 OAA 

SAU101890 


5570 


SAU 1 c003 4_orf_29p 


12280 


A* \ /« rtrt rtrtrt * ^/""Vrt rt 

SIM10000017C09 


2054 


d i tti ai *»r\o 

SAU101398 


5442 


SAU1 c0036_orf_33p 


12324 


S1M10000017C10 


2055 


fl 1 T Tl rt rt f 1 A 

SAU 1026 14 


5716 


SAUlc0041_orf_56p 


12476 


f"> ■€ X f 1 AAnAA * M/^'l /V 

S IMl 00000 17C10 


2055 


SAU102615 


5717 


SAU 1 c004 l_orf^57p 


12477 


S1M10000017C11 


2056 


O A 1T| A1 ^Trtrt 

SAU101799 


5539 


SAU1 c0032_orf_l 9p 


12223 


S1M100000I7C1 1 


2056 


SAU J 01800 


5540 


SAU 1 c0032_orf_20p 


12225 


S IMl 00000 17C 12 


2057 


SAU101782 


5529 


SAU1 c0037_orf_44p 


12354 


O t Xfl AAAAA1 *» 

S1M10000017C12 


2057 


OAT TO A AAA /I 

SAU200994 


5802 


CI * T Xf* ^ r\ A 1 *> ^ _ r" A 

SAU2c0428_orf_4p 


12935 


S IMl 00000 17D03 


2058 


O A T Tl A1 *TC* 

SAU101752 


5522 


SAU1 c0040_orf85p 


12447 


O 1 A/1 AAAAA t TT\A A 


2059 


OATH A1 *TAA 

SAU101799 


5539 


SAU 1 c0032_orfj 9p 


12223 


OtX/1 AAAAA 1 *7r\AQ 

o imi oooooi /uoy 


oaca 
2059 


OAT Tl A1 QAA 

aAUlOloOO 


5540 


OATH _AA1 0 „_£■ aa_ 

SAUlc0032_ort_20p 


12225 


C1 \jM aaaaai 7r\1 A 

MMI0O0OU1 iUW 


AA£A 

2060 


OATTIAAiCO^ 

bAU 100633 


5301 


p 1 in f\f\A O ^._C 1AT_ 

SAUlc0043__orf_147p 


12515 


CI \M1 AAAAAt 1T7f\A 

MM.10000U1 /b04 


2061 


O AT 11 A1 QAf 

bAUlOloOl 


CCA 1 

5541 


#N/A 


-iiVT/ A 

#N/A 


o 1 M 1 0000U I VfcO j 


2062 


O A 1 11 AO*31il 


5645 


ci A I ti ^rvn^ic c i >i j_ 

SAUlc0045_orf_1 44p 


12658 


^ i m i nonoo 1 7Fns 

OLIVIIUVJIAAJI 1 CiUO 


iUUJ 


cat rt 01 1 QR 




QAl ri/*AA'?^ Arf Aln 

a/vu i Cuu j j_on o i p 


1910,1 


S1M10000017E11 


2064 


SAU102883 


5741 


SAUlc0045_orf_38p 


12702 


S1M10000017F01 


2065 


SAU100157 


5237 


SAUlc0040_orfJlp 


12444 


S1M10000017F04 


2066 


SAU1 00140 


5235 


SAUlc0032_orf7p 


12258 


S1M10000017F04 


2066 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


foil length 
ORF 

xToteua z»eq 

n> 


S1M10000017F05 


2067 


SAU102541 


5697 


SAUlc0045_orf_195p 


12668 


S1M10000017F06 


2068 


SAU102356 


5652 


SAUlc0040_orf_41p 


12436 


S1M10000017F11 


2069 


SAU101463 


5458 


SAUlc0045_orf_232p 


12679 


S1M10000017G02 


2070 


SAU102433 


5668 


SAUlc0045__orf_37p 


12701 


S1M10000017G05 


2071 


SAU102259 


5624 


SAUlc0032_orf_55p 


12245 


S1M10000017G06 


2072 


SAU200565 


5785 


SAU2c0324_oif7p 


12781 


S1M1 000001 8A03 


2073 


SAU100139 


5234 


SAUic0032_orf_6p 


12255 


S1M10000018A03 


2073 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018A04 


2074 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


S1M10000018A05 


2075 


SAU100886 


5349 


SAUIc0018_orf_16p 


I2I39 


S1M10000018A05 


2075 


SAU100887 


5350 


SAUlc0O18_prf_15p 


12138 


S1M10000018A06 


2076 


SAU100970 


5365 


SAUlc0043_orfJ97p 


12529 


S1M10000018A08 


2077 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000018A08 


2077 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SIM10000018A09 


2078 


SAU102142 


5606 


SAUlc004t_orf_13p 


12457 


S1M10000018A10 


2079 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000018A11 


2080 


SAU100139 


5234 


SAUlc0032j>rf6p 


12255 


S1M10000018A11 


2080 


SAU102602 


5708 


SAUtc0032_orf5p 


12249 


S1M10000018B02 


2081 


SAU100886 


5349 


SAUlc0018_orfJ6p 


12139 


S1M10000018B02 


2081 


SAU100887 


5350 


SAUtc0018_orfJ5p 


12138 


S1M10000018B03 


2082 


SAU101839 


5556 


SAUlc0042_orf_12p 


12495 


S1M10000018B05 


2083 


SAU100300 


5253 


SAUlc0040j)rf_90p 


12451 


S1M10000018B09 


2084 


SAU100836 


5336 


SAUlc003l_orf_13p 


12212 


S1M10000018B09 


2084 


SAU202731 


5850 


#N/A 


#N/A 


S1M10000018B10 


2085 


SAU100401 


5268 


SAUlc0044_orf_174p 


12576 


S1M10000018B10 


2085 


SAU300335 


5870 


#N/A 


#N/A 


S1M10000018B11 


2086 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000018COI 


2087 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000018C02 


2088 


SAU102447 


5672 


SAUlc0045j>rf24p 


12685 


S1M10000018CO3 


2089 


SAU 100778 


5328 


SAUlc0043_orf_140p 


12514 


S1M10000018C04 


2090 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


SIM100000I8C05 


2091 


SAC/103038 


5757 


#N/A 


#N/A 


S1M10000018C06 


2092 


SAU100684 


5306 


SAUlc0044_orf_68p 


12632 


S1M10000018C08 


2093 


SAU102256 


5622 


SAUlc0032_orf_52p 


12243 


S1M10000018C08 


2093 


SAU102257 


5623 


SAUlc0032_orf_53p 


12244 


S1M10000018C09 


2094 


SAU1 01065 


5374 


SAUlc0034_orf_56p 


12289 


S1M10000018C09 


2094 


SAU102068 


5599 


SAUlc0034_orf_55p 


12288 


S1M100000J8C10 


2095 


SAU100112 


5227 


SAUlc0044_orf_70p 


12634 


S1M10000018C11 


2096 


SAU102663 


5727 


SAUlc0024_orf_2p 


12158 


S1M10000018C12 


2097 


SAU101948 


5579 


SAUlc0045j)rf.69p 


12709 


S1M10000018D01 


2098 


SAU101452 


5455 


SAUlcOQ45_orf247p 


12684 


S1M10000018D02 


2099 


SAU1 02284 


5635 


SAUlc0038„orf_5p 


12389 


S1M100000I8D02 


2099 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000018D03 


2100 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000018D04 


2101 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000018D09 


2102 


SAU101067 


5375 


SAUlc0034jorf_58p 


12290 


S1M10000018DI0 


2103 


SAU301898 


5904 


SAU3cl079_orMp 


13057 


S1M10000018DU 


2104 


SAU101752 


5522 


SAUlcO040j>rf_85p 


12447 
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cione Dame 


done 
SeqID 


VnfknCnn ¥ Ajntai 

ratnojyeq LfOcus 


Gene SeqID 
(protein) 


Genemarked gene 


frill |„_ , 4|, 

lull length 

ORF 
Protein Seq 
ID 


C 1 X if 1 AAAAA 1 OT\ 1 A 

S1M10000018D12 


2105 


O A T T 1 AAO C£. 

SAU 100866 


5344 


O A T T 1 _A A A A f 1 AA 

SAUl C0044 jorr_l OOp 


12553 


o 1 M I Oww 1 oEO 1 


2106 


C At Tint AAA 

SAU 10 1092 


5381 


A ATT1 -AAA 0 — i" 

SAUl c002S_orf_9p 


12192 


CM Aif 1 AAAAAI QTJAO 

o 1 M 1 UUUUU 1 WJ2 


A1/V7 

2107 


SAU 100265 


5249 


QATTInAAt A c u_ 

SAUlc0014jorf_l lp 


12122 


et x/ft aaaaai ocni 
b 1 M 1 UUUUU 1 &cUJ 


Ol AO 
21U8 


c a rn AAjtAA 
SAU 102420 


5665 


0 aTti «AA1 A T A A 

SAU 1 C0u3 0_Oif_20p 


12206 


o 1 M J UUUUU 1 ota)4 


OI AA 

2105/ 


C A TT1 AOA1C 

SAU 102035 


CCAA 

5592 


O A TT1 _AA1A C ca_ 

SAUl c0029_orf 50p 


12199 


a 1 M 1 UUUUU 1 ofcAO 


1 A 

21 10 


SAU 100596 


5295 


SAU 1 c0043_orf_63p • 


12548 


c i \ if t aaaaa i ocno 
S 1 M 1 UUUUU 1 8EUS 


nil 
21 11 


O ATT1 nATm 

SAU1 00793 


5329 


SAUl c0028_orf__52p 


12188 


pi \ ii iw\AA1 OT? A A 

S1M10W0018E09 


2112 


O A TT1A1 OAO 

SAU3 01898 


5904 


OAT — 1 ATA -f 

SAU3 cl 079_orf^lp 


13057 


n«\/i a/\a a a 1 or< i <• 

S1M1 000001 8E11 


2113 


SAU1 01799 


5539 


SAUl c0032_orf_19p 


12223 


n« \ jr 1 AAAAAI OT! 1 1 

S 1 Ml 00000 18E11 


2113 


O A TT1 AIOAA 

SAU10180O 


5540 


SAU 1 c0032_orf_20p 


12225 


on jr 1 aaaaai of i a 

S1M10000018E12 


2114 


O A T X<\ AAA -1 4 

SAU200914 


5796 


SAU2c0373__orf_2p 


12837 


ni \ xi aaaaai nrni 

SlMl 000001 8F03 


2115 


SAU1 00887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


SIM10000018F04 


2116 


SAU102396 


5660 


SAUlc0033_orf43p 


12272 


S1M10000018F04 


2116 


SAU301118 


5886 


SAU3cl305_orf_3p 


13086 


SlMl 00000 18F07 


21 17 


SAU 102629 


5720 


SAU 1 c0041_orf_7 1 p 


12481 


\ # -f AAAA/\1 OT7AA 

SIM10000018F09 


2118 


SAU101810 


5549 


SAU 1 c0032_orf_28p 


12233 


Cm # 1 ftAAAAl OT7AA 

SlMl 000001 8F09 


2118 


O A TT1AA1 t A 

SAU3001 10 


5865 


OAT Tt A^nA ./!» m 

S AU3 c0533_orf_2p 


13031 


nil /i AAAAA 1 op t r\ 

SlMl 000001 8F 10 


2119 


A 1 Til /\/\ 

SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


nil r\ AAAAni Ot?l A 

SlMl 000001 8F10 


2119 


O A TT1 AA/'i') 

SAU 100433 


5272 


SAU l c0040_orf_87p 


12449 


nil r i AAflAAl ono 

SI Ml 000001 8F 12 


2120 


OAT TA A1 i rt\ 

SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S 1M1 0O0001 8G03 


2121 


SAUIOI8O8 


5548 


SAU l c0032_orf_27p 


12232 


S I M 1 00000 1 8G05 


2122 


C A T T 1 A 1 AAA 

SAU101999 


5585 


SAU 1 c0040_orf_l 0 lp 


12423 


n f 1 #1 AAA AA 1 O A** 

SlMl 000001 8G07 


2123 


O A T T 1 A 1 TAT 

SAU1 01727 


5516 


SAUl cOO l6_orf_6p 


12133 


S1M10000018G08 


2124 


A 1TT1 AAAAA 

SAU 1 02200 


5611 


SAUlc0045_orf_l68p 


12665 


p»\ M-t r\f\f\r\f\ 1 o/~»ao 

S I M 1 00000 1 8G08 


2124 


O A T T 1 AO A A 1 

SAU 1 0220 1 


5612 


SAUl c0045_orf_l69p 


12666 


nil fl AAAAAI O/"* AA 

S 1M1 000001 8G09 


2125 


CI1TT1 AAA AA 

SAU 102200 


5611 


O A T T A AA /* 4 

SAU l c0045_orf_l 68p 


12665 


SlMl 000001 8G09 


2125 


SAU 102201 


5612 


SAUl c0045__orf_169p 


12666 


SlMl 000001 8GI0 


2126 


p iiti A A 1/11 

SAU 1001 41 


5236 


SAU l c0032_jorfjsp 


12259 


S1M10000018GIO 


2126 


SAU 102527 


5693 


SAUl cG032_orf_9p 


12260 


Cll iffl AAAAAt 0/" -1 f*% 

S1M1OO00018G12 


2127 


O A TTAAAAAO 

SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


C tX iff*1 AAAAAi OLTA1 

S I Ml OOOOOl 8H01 


2128 


SAU 101663 


5506 


O A T T 1 A A«l A r* « V 

SAUl c0033_orf_14p 


12261 


Cll Jf% AAAAAI OLTAA 

S 1M1 000001 8H02 


2129 


SAU101652 


5503 


SAUl c0042jorf_123p 


12492 


C1\ £1 AAAAAI OTJfAO 

SlMl 00 0001 8H02 


2129 


SAU101653 


5504 


O A t T * AM J Ai f» « a jI 

SAU 1 c0042_prf_124p 


12493 


Cl\f 1 AAAAAt OT TA^l 

oiMx 00000 1 8H07 


2130 


O A T T1 AO/111 

SAU 102437 


5670 


SAUl c0045_orf_33p 


12695 


CIA Ml AAAAAI OT1AA 

MMlOOOOOloHOy 


2131 


Ci A T T 1 A 1 ^AA 

SAU101622 


5496 


SAU 1 c0040_orf_27p 


12430 


otn iffi AAAAAI OTJT 1 A 

MMlOOOUOloHlU 


2132 


A A1T1 AA1 C7 

SAU 100 157 


5237 


SAU 1 c0040 _prfJ8 1 p 


12444 


QI Xiffl AAAAAI A A AO 




C A T T1 

OAU1U3U77 


5759 


SAU 1 cu03 9_orr_44p 


12408 


ClAifl AAAAAI AAA'S 

MM 1 UUUUU 1 yAU3 


2134 


OAU1U2552 


3650 


SAU 1 CO 04U_0 n_3 8 p 


12434 


Ol\A*1 AAAAAI A A AC 

MMlUUUUUiyAUD 


2135 


CAT TOA1 iliCA 

oAU2014cy 


cot a 

5816 


OAT TA _ A A 1 O f 

SAU2c043 Sjorrjop 


12967 


Q I \M 1 AAAAAI 0 A ClfL 

o IM1 UUUUU I 7AU0 


2130 


oAU!U1311 


fZA 1A 

041y 


dAU 1 CU044_0rt_12op 


1Af« 

12563 


OfXll AAAAAI OA A*y 

b L M 1 UUUUU lyAU/ 


Tin 
213/ 


O. ATT1 MWl 

oAUlUl/27 


5510 


SAU 1 cOOl Ojortjbp 


12133 


qitv/1 ahhaai qaa*? 
o LMlUUUUUlz/AU/ 


213/ 


Q A 1 T1 AT70Q 

0AUIUI/Z0 


DDI / 


b AU 1 CUO l o_o rt__5p 


1 A 1 OA 

12132 


\ii aaaaai oa no 
0IMJWUUUI7AU7 


2138 


pa 111 ao in 
SAU1U21 1/ 


50U3 


SAU 1CU02 /_0rt_op 


12181 


siMioonnniQAii 

0 iivi 1 \J\J\j\J\j j sr\. 1 1 


911Q 




JQjo 


icuuj o on lup 


101 Aft 
12300 


SIM10000019A12 


2140 


SAU102693 


5731 


SAUlc0044j3rf_58p 


12627 


S1M10000019A12 


2140 


SAU102694 


5732 


SAUlcOW4_orf.59p 


12628 


SIM10000019B03 


2141 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000019B04 


2142 


SAU100899 


5351 


SAUlc0034_orf_llp 


12277 
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SIM10000019B04 


2142 


SAU100901 


5352 


SAUlc0034_orfJ3p 


12278 


S1M10000019B07 


2143 


SAU100300 


5253 


SAUlc004O_orf_90p 


12451 


S1M10000019B08 


2144 


SAU102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000019B08 


2144 


SAU102423 


5667 


SAUlc0030_oif_23p 


12208 


SIM10000019B09 


2145 


SAU100182 


5241 


SAUlc0037_orf82p 


12362 


S1M10000019B09 


2145 


SAU100251 


5248 


SAUlc0037_orf_83p 


12363 


SIM! 000001 9B10 


2146 


SAU101570 


5482 


SAUlc0044_.orf.209p 


12584 


S1M10000019B11 


2147 


SAU100879 


5345 


SAUlc0041_orf82p 


12483 


SIM10000019B12 


2148 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SIM100000I9C01 


2149 


SAUI00414 


5270 i 


SAC71c0Q22_orf_24p 


12148 


S1M10000019C04 


2150 


SAU103175 


5764 


SAUlc0045_orf_269p 


12687 


SIM10000019C04 


2150 


SAU301472 


5897 


SAU3cl431_orf_4p 


13124 


SIM10000019C05 


2151 


SAU101756 


5524 


SAUlc0040_prf_82p 


12445 


SIM1 000001 9C06 


2152 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


S1M10000019C06 


2152 


SAU101791 


5532 


SAUlc0032_orf.l2p 


12216 


SIM10000019C07 


2153 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000019C08 


2154 


SAU202126 


5844 


SAU2c0045_orf_Jp 


12714 


S1M10000019C11 


2155 


SAU100301 


5254 


SAUlc0040_orf_91p 


12452 


S1M10000019C12 


2156 


SAU102117 


5603 


SAUlcG027_prf_6p 


12181 


SIM10000019D01 


2157 


SAU102270 


5631 


SAUlc0032jorf65p 


12253 


S1M10000019DG2 


2158 


SAU101145 


5384 


SAUlc0035_orf_43p 


12299 


S1M10000019D04 


2159 


SAU102292 


5638 


SAUlc0038_prM0p 


12368 


S1M10000019D05 


2160 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


SIM10000019D06 


2161 


SAU102526 


5692 


SAUlc0045_orf_299p 


12691 


S1M10000019D07 


2162 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


SIM10000019D09 


2163 


SAU102639 


5724 


m/A 


#N/A 


S1M10000019D12 


2164 


SAU101805 


5545 


SAUlc0032_pif_24p 


12229 


SIM10000019E01 


2165 


SAU1 00961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000019E01 


2165 


SAU 100962 


5361 


SAUlc0044_orf_84p 


12639 


SIM10000019E02 


2166 


SAU101624 


5497 


SAUlc0040_orf_25p 


12429 


S1M10000019E07 


2167 


SAU102352 


5650 


SAUlc0040_orf__38p 


12434 


S1M10000019F01 


2168 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000019F05 


2169 


SAU101612 


5493 


SAUlc0044__orf_7p 


12637 


S1M10000019F05 


2169 


SAU202945 


5857 


SAU2c0394_orf_7p 


12868 


SIM10000019F06 


2170 


SAU101864 


5562 


SAUlc0044_orf_l63p 


12572 


S1M10000019F08 


2171 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M10000019F09 


2172 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000019F11 


2173 


SAU101242 


5404 


SAUlc0044_.orf.18p 


12578 


SIM10000019G04 


2174 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SIM10000019G07 


2175 


SAU100522 


5284 


SAUlc(XWorfJZ49p 


12599 


SIM10000019G09 


2176 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


SIM10000019G10 


2177 


SAU101235 


5400 


SAUlc0044__orfJlp 


12561 


S1M10000019G10 


2177 


SAU101236 


5401 


SAUlc0044_orfJ2p 


12564 


SIM10000019G11 


2178 


SAU10I802 


5542 


SAUlc0032_j)if_22p 


12227. 


S1M10000019H05 


2179 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10000019H05 


2179 


SAU101803 


5543 


SAUlc0032_orf__23p 


12228 


S1M10000019H08 


2180 


SAU102449 


5674 


SAUlc0045_orf22p 


12677 


SIM10000020A05 


2181 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 
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S1M10000020A06 


2182 


SAU101801 


5541 


#N/A 


#N/A 


S 1 Ml 0000020 A07 


2183 


O A T T 1 St 1 V 

SAU1 01567 


5481 


SAUl cO022jorf_l Op 


12144 


nil /< AAnAAIA A f\*1 

S IM10000020A07 


2183 


OAT P1AAA1 n 

SAU200030 


5772 


SAU2c0282_orf_3p 


12745 


SLM1 00 00020 A 1 1 


2184 


n ATT1 AAji'in 

SAU1 02437 


5670 


O 1 Til A A J ^ & 1 o 

SAUlc0045__orf33p 


12695 


S IMl 0000020A12 


2185 


SAU101907 


5574 


A i TT1 AA IA r» ma 

SAU lc0040_orf J79p 


12442 


S IMl 0000020B02 


2186 


SAUl 00475 


5276 


SAU 1 c0036_orf_6 1 p 


12337 


S 1 Ml 0000020B03 


2187 


SAUl 00059 


5224 


SAU 1 c0045_orf_I Op 


12652 


SIM10000020B05 


2188 


SAU301 133 


5887 


SAU3cl 3 1 l_orf_3p 


13087 


S1M10000020B06 


2189 


SAUl 00747 


5320 


SAU 1 cO 044_orf_23 5p 


12597 


SIM10000020B07 


2190 


SAUl 02433 


5668 


SAUl c0045_orf_37p 


12701 


SIM10000020B09 


2191 


SAU101371 


5435 


SAUlc0033_orf_7p 


12275 


SIM10000020B12 


2192 


SAU102143 


5607 


SAUlc0041_orf_14p 


12458 


SIM10000020C09 


2193 


SAU101545 


5474 


SAUlc0037_orM32p 


12348 


SIM10000020C10 


2194 


SAU101799 


5539 


SAUlc0032_orf_19p 


* 12223 


S1M10Q0002QC10 


2194 


SAUl 01 800 


5540 


SAUIc0032_orf_20p 


12225 


S1M10000020CH 


2195 


SAUl 01452 


5455 


SAU 1 c0045_orf_247p 


12684 


S1M10000020D03 


2196 


SAU10V752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000020D04 


2197 


SAU102481 


5685 


SAUlcU039_orf_99p 


12422 


SIM10000020IX)6 


2198 


SAUl 02578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000020D07 


2199 


SAUl 00 198 


5243 


SAUlc0009_orf_lp 


12120 


S1M1O000020DO8 


2200 


SAUl 00547 


5290 


SAUlc0032_orf_3p 


12240 


SIM10000020D09 


2201 


SAUl 02939 


5747 


#N/A 


#N/A 


SIM10000020D12 


2202 


SAU200006 


5770 


SAU2c0l57_prfJp 


12723 


S1M1000QQ2QE01 


2203 


SAU200006 


5770 


SAU2c0157_orf_Ip 


12723 


SIM10000020E03 


2204 


SAU100140 


5235 


SAUlc0032__orf.7p 


12258 


S1M10000020E04 


2205 


SAU101805 


5545 


SAUlc0032_orf_24p 


12229 


SIM10000020E06 


2206 


SAUl 02 162 


5609 


SAUlc0041_orf27p 


12462 


SIM1QQ0002QE08 


2207 


SAUl 01 756 


5524 


SAUl c0040_prf_82p 


12445 


SIM10000020E11 


2208 


SAUl 01 876 


5567 


SAU 1 c0025__orf_9p 


12169 


£^1 « m f 1 AAAAAAAP4 A 

SIM10000020E12 


2209 


SAU200657 


5789 


#N/A 


#N/A 


S IMl 0000 020F01 


2210 


SAU101592 


5490 


SAU 1 c0039_orf_37p 


12406 


SIM10000020F05 


2211 


SAUI00547 


5290 


SAUlc0032_orf3p 


12240 


SIM10000020F06 


2212 


SAVI0I652 


5503 


SAUlc0 A 42_orf_I23p 


12492 


S1M10000020F06 


2212 


SAUl 01 653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000020F07 


2213 


SAU200731 


5793 


SAU2c0352_orf_2p 


12808 


S 1 Ml 0000020F09 


2214 


O A lit AAl 1 A 

SAUl 001 14 


5228 


SAU 1 c0043_orf_225p 


12535 


nil (i /VI/VlrtOAC' 1 1 
S1MI0000020FI1 


2215 


SAUl 01 663 


5506 


SAUl c0033__orfj 4p 


12261 


nil # -1 nAAniviAT?! 1 

S1M10000020FH 


2215 


SAUI01664 


5507 


SAUlc0033_orf_l 5p 


12262 


C 1 IV jM AAAAAOAT71 1 

SlM100G0020r 12 


2216 


O A T It AAl /I C 

SAUl 00745 


5319 


O A T T1 _ r\r\ A A P 

SAU 1 c0044_prf_233 p 


12596 


C 1 * M 1 AAAAAO A/"2A 1 

S 1 Ml 0000020UO 1 


2217 


n lift AOAAC 

SAU 102905 


5742 


OAT Tt _ f\/\*~t n _C A £ 

SAUlc0033_orf_45p 


12273 


CIH/1AAAAAAA/V\e 

MM10UOUl/2Uuu5 


2218 


VAT It A A I I A 

SAUl 00 1 14 


5228 


SAUlc0043_orf225p 


12535 


C 1 TV X"\ AAAAAOrt/1A*T 

S 1M 1 00O0U2UuO7 


2219 


O A T Tl AAl 1 A 

SAU 1 001 14 


5228 


SAUl c0043_orf_225p 


12535 


MMlOUUUuZUUUo 




O AT11A1 

bAU 101652 


5503 


SAU l c0042_orf_l 23 p 


12492 






pai Tint f\^*y 


jjUj 


oAU I CUUh/_0IT > _I ZJ p 




S1M10000020G10 


2222 


SAU101807 


5547 


SAUlc0032_orf26p 


12231 


S1M1000Q020G10 


2222 


SAUIQ1808 


5548 


SAUlcO032__orf_27p 


12232 


S1M10000020G11 


2223 


SAU101592 


5490 


SAUlc0039_.orf.37p 


12406 


S1M10000020G12 


2224 


SAU100865 


5343 


SAUlc0044_orf99p 


12648 
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S1M10000020H01 


2225 


SAU202039 


5843 


SAU2c0452jorf20p 


13009 


S1M10000020H02 


2226 


SAU101754 


5523 


SAUlc0040_orf_84p 


12446 


S1M10000020H04 


2227 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1MI0000020H06 


2228 


SAU10I541 


5472 


SAUlc0037_orf_128p 


12344 


S1M10000020H08 


2229 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


S1M10000020H10 


2230 


SAU101754 


5523 


SAUlc0Q40_orf_84p 


12446 


S1M10000020H11 


2231 


SAU 100053 


5222 


SAUlc0020_orf_lp 


12143 


S1M10000021A04 


2232 


SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


S1M10000021A04 


2232 


SAU300975 


5880 


SAU3ci240j>rf3p 


13075 


S1M10000021A05 


2233 


SAU101408 


5445 


SAUlc0035j>rf_93p 


12308 


S1M10000021A06 


2234 


SAU200928 


5798 


SAU2c0365j>rf5p 


12815 


S1MI0000021A07 


2235 


SAU100496 


5279 


SAUlc004I_orf_83p 


12484 


S1M10000021A07 


2235 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


S1M1000002IA08 


2236 


SAU10I183 


5390 


SAUIc0035_orf_79p 


12304 


S1M10000021A09 


2237 


SAU102933 


5744 


SAUlc0039_orf_62p 


12412 


S1M10000021A09 


2237 


SAU201184 


5805 


SAU2c0351_orf_19p 


12807 


S1M10000021AI0 


2238 


SAU1 01545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000021B05 


2239 


SAU100139 


5234 


SAUlc0032_prf_6p 


12255 


S1M10000021B05 


2239 


SAU1 02602 


5708 


SAUtc0032_orf_5p 


12249 


S1M10000021BG6 


2240 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000021B07 


2241 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000021B10 


2242 


SAU101772 


5526 


SAUlc0037_orf34p 


12351 


S1M10000021C04 


2243 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000021C05 


2244 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M1000002IC07 


2245 


SAU202968 


5858 


SAU2c0407_orf_2p 


12886 


S1M10000021C08 


2246 


SAU102575 


5700 


SAUlc0044_orf_283p 


12609 


S1M10000021C10 


2247 


SAU101320 


5420 


SAUic0015_orf_16p 


12128 


S1M1000002IC11 


2248 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000021C12 


2249 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


S1M10000021D01 


2250 


SAU102503 


5691 


SAUlc0045_orf274p 


12690 


S1M10000021D03 


2251 


SAU10I271 


5411 


SAUlc0037_orf90p 


12366 


SlM1000002iD03 


2251 


SAU101286 


5413 


SAUlc0034j>rf_67p 


12292 


S1M10000021D04 


2252 


SAU1 00858 


5341 


SAUlc0038.orf.86p 


12401 


S1M10000021D04 


2252 


SAU100859 


5342 


SAUlc0038_orf_87p 


12402 


S1M10000021D06 


2253 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M1000002ID09 


2254 


SAU101868 


5565 


SAUlc0036.orf.23p 


12320 


S1M1000002LD10 


2255 


SAU 1007 14 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000021E01 


2256 


SAU101655 


5505 


SAUlc0042__orf_125p 


12494 


S1M10000021E02 


2257 


SAU102200 


5611 


SAUlc0045_orf w 168p 


12665 


S1M10000021E02 


2257 


SAU102201 


5612 


SAUlc0045j>rfl69p 


12666 


S1M1000002IE03 


2258 


SAU101857 


5560 


SAUlc0044_orfJ56p 


12569 


S1M10000021E05 


2259 


SAU101777 


5527 


SAUlc0037.orf.39p 


12352 


S1M10000021E06 


2260 


SAU102663 


5727 


SAUlc0024_orf_2p 


12158 


SIM10000021E09 


2261 


SAU2O0006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000021E12 


2262 


SAU102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000021F02 


, 2263 


SAU102059 


5597 


SAUlcO034__orf51p 


12286 


S1M10000021F04 


2264 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000021F04 


2264 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 
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S1M1 000002 1 F05 


2265 


c a tti Aoncn 

SAU1 02059 


5597 


OATH - «^ <V> A ~ C c t — 

SAU 1 c0034_orf_5 Ip 


12286 


S 1 Ml 000002 IF 06 


2266 


O A T T 1 A1 

SAU101235 


5400 


O A TT1 AAJ A C •* * 

SAUl c0044_orf_l Ip 


12561 


fill r\ f\f\i\fu\ry t T7AT 

S1M1 000002 IF07 


2267 


OAT T1 All OO 

SAU101383 


5438 


SAUl c0022jorf__20p 


12147 


S1M1 000002 1F09 




C ATTl AO A«A 

bAU 102059 


cccv7 

5597 


O A TTI O/Tl A .. C C t 

SAU 1 c0034_orl_5 1 p 


12286 


S 1M1 000002 IF09 


2205 


bAU301465 


5896 


CAIT4.1 il^n —C A 

S AU3 cl 429_orfJlp 


13121 


SIM J 000002 Ir 11 


2269 


SAUI0J371 


5435 
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12997 


S1M10000024H04 


2408 


SAU100770 


5324 


#N/A 


#N/A 


S1M10000024H07 


2409 


SAU200725 


5792 


SAU2cO428_orf20p 


12933 


SIM10000024H08 


2410 


SAU102002 


5587 


SAUlc0040_orf_103p 


12425 


SIM10000024H08 


2410 


SAU102003 


5588 


SAUlc0040_prf_104p 


12426 


SIM10000025A03 


2411 


SAU101247 


5405 


SAUlc0043_orM36p 


12512 


SIM10000025A08 


2412 


SAU102766 


5735 


#N/A 


#N/A 


SIM10000025A08 


2412 


SAU201236 


5808 


SAU2c0409_orf_10p 


12891 


S1M10000025A08 


2412 


SAU300338 


5871 


#N/A 


mjA 


S1M10000025A09 


2413 


SAU102292 


5638 


SAUlc0038j>rfJ0p 


12368 


S1M10000025A10 


2414 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


SIM10000025A10 


2414 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


SIM10000025A10 


2414 


SAU301620 


5899 


SAU3cl478_prf_2p 


13140 


S1M10000025B01 


2415 


SAU101655 


5505 


SAUlc0042_oif_125p 


12494 


SIM10000025B02 


2416 


SAU101808 


5548 


SAUlc0032_orf27p 


12232 


S1M10000025B03 


2417 


SAU101385 


5439 


SAUlc0038_orf_50p 


12385 


S1M10000025B05 


2418 


SAU101455 


5456 


SAUlc0045 w orf_250p 


12686 


S1M10000025B05 


2418 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000025B05 


2418 


SAU301620 


5899 


SAU3cl478_orf2p 


13140 


SIM10000025B06 


2419 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000025B09 


2420 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000025B12 


2421 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SIM10000025C01 


2422 


SAU102292 


5638 


SAUlcOO3S_prfJ0p 


12368 


S1M10000025C03 


2423 


SAU100139 


5234 


SAUlc0032j)rf_6p 


12255 


S1M10000025C05 


2424 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000025C09 


2425 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000025C09 


2425 


SAU301433 


5895 


SAU3cl420j>rf_2p 


13118 


SIM10000025C10 


2426 


SAU200928 


5798 


SAU2c0365_prf_5p 


12815 


SIM10000025C11 


2427 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000025D01 


2428 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000025D03 


2429 


SAU101771 


5525 


SAUlc0037_prfJ3p 


12350 


S1M10000025D03 


2429 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000025D04 


2430 


SAU100970 


5365 


SAUlc0043_orf_197p 


12529 


S1M10000025D06 


2431 


SAU101543 


5473 


SAUlc0037__prfO0p 


12346 
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i*ione name 


V^IUDC 

SeqlD 


ratnobeq JLocus 


liene SeqJll 
(protein) 


Gen em a r Iced gene 


lull leDgtn 

ORF 
Protein Seq 
ID 


c i \jrt aaaaao cnno 
b 1 M 100000251/08 


2432 


O Aril AOCAO 

SAU 102598 


5705 


p ATTI A/~l A t C ai 

SAU lc004 1 _jorf_43p 


12464 


C1X>f 1 AA/ViAOCTiAQ 

b 1 M 1UUUUUZ jUOo 


2432 


C A T f 1 frICAA 

bAU 102599 


5706 


p AI11 -An A l . ,c AC 

SAUl c004 1 orf_45p 


12466 


OIX/Tl AAAAAO CT»AO 

biMI 0000025D08 


2432 


C A7T1 AllAl 

SAUl 03191 


5765 


p A TTI -AA A -t % a" 

SAUl c0041_orf_44p 


12465 


b 1 M 1OOO0UZ )uuy 


2433 


bAU 100522 


COO A 

5254 


p ATTI -AAA A f AAA— 

SAU 1 C0044 jorf_249p 


12599 


blMIUvKXJUzJlJIO 


2434 


O A T Tl AOOAA 

bAU 102200 


C^l 1 

5611 


A A tti _A A^l C « sn_ 

SAUl c0045_orf_l 68p 


12665 


C? 1 \A1 AAAAAO CTM A 

blMlOOOOuijDlO 


2434 


O 1 |I1 AAAA1 

bAU 102201 


5612 


PATTI ~A A A* C f 1 ATA_ 

SAUlc0045_OTf_169p 


12666 


blM10000025Jb01 


2435 


C ATT1/Y11 1*7 

bAU 102 117 


5603 


PATH _AAA1 f / 

SAU 1 c0027_orf_6p 


12181 


SI MI 000002 5E04 


2436 


O i III A A** OA 

SAU 100389 


5266 


SAU lc0034_orf_14p 


12279 


o i x A i Annrtm c itaa 

S1M10000025E09 


2437 


O ATI1 AA 1 ■ O 

SAU1021 17 


5603 


SAU l c0027_orf_6p 


12181 


S 1 M 1 0000025E1 1 


Ov4 )D 

2438 


Path ao^i^o 

SAU 102437 


5670 


S AU lc0045_orf_33p 


12695 


oil A i aaaaaa^t^a^ 

S1M10000025F03 


2439 


SAU102297 


5640 


SAUlc0045_orf_4lp 


12704 


C» 1 "» /C 1 AAA AAAA7TV\ 

S1M10000025F05 


2440 


O A TT1 AOOAA 

SAU102200 


5611 


SAUlc0045_prf_l68p 


12665 


ci \ jtt aaaaao ccne 

S1M10W0Q25F05 


2440 


OATT1 AAOA1 

SAU102201 


5612 


SAUlc0045_orf_l69p 


12666 


n < \ >1 aaa aaa cta o 

S l M 1000002 5F08 


2441 


A A TtAAA/Af 

SAU200685 


5790 


SAU2c0344_orf_9p 


12801 


dim A i aaaaaaatt-'Aa 

S 1M10000025F09 


2442 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM 10000025r 1 0 


2443 


o a r t i At rn 

SAU 101 571 


5483 


SAU l c0044_orf_2 lOp 


12585 


n<\ Jtt AAAAAO CT71 a 

S1M10000025F12 


2444 


O A HI AO AAA 

SAU 102200 


5611 


SAUl c0045_jorfj 68p 


12665 


O ■* "k A * AAnA/Vt T" 1 1 A 

S1M10000G25F12 


2444 


SAU1 02201 


5612 


SAUlc0045_orf_l69p 


12666 


blM10000025U04 


2445 


O A TT1AA£11 

SAU300617 


5874 


PAT 1 A i / /» ^% 

SAU3cl 046_orf_2p 


13056 


bl Ml 0000025G06 


2446 


SAU3006I7 


5874 


SAU3c 1 046_orf_2p 


13056 


oi\/i aaaaao e 1 a 

S1M10000025G10 


2447 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


oi h jii aaaaaaatt rnc 

S1M100OU025H05 


2448 


SAU 10 1907 


5574 


SAU I c0040 orf_79p 


12442 


p 11 11 AAA AA'* CT TA/" 

S 1 M 1 0000025H06 


2449 


SAU101907 


5574 


SAU I cOC40_orf79p 


12442 


C 1 X if 1 nnAftM CT TAT 

S 1M10000025H07 


2450 


O ATTAAAOCA 

SAU200752 


5795 


SAU2c0354_orf_5p 


12809 


biMI 0000025H07 


2450 


Ci A TIlAAAlr 

SAU300975 


5880 


SAU3c 1240_orf_3p 


13075 


pit /I AAA A AO CT_1 1 A 

blM1000U025HI0 


2451 


n A Til AACAA 

SAU 100590 


5293 


SAU l c00l3jorf5p 


12121 


b I M 1 000(J025ri L0 


2451 


O A T 71 A 1 A^O 

SAU301268 


5891 


AAT T A -1 1 S A J? A 

SAU3c 1 364 orf_2p 


13102 


C71XA1 AAAAAO AC A AO 

b 1 Ml 0000026 A02 


O/ICO 

2452 


O A TTI AI OAT 

SAU 101907 


5574 


n A TT1 A A A A /> M/\ 

SAU lc0040_orl_79p 


12442 


b I Ml 0000026 A04 


2453 


CI A TTI AAT A A 

SAU1 02340 


5647 


SAU l c0045_orf_l49p 


12660 


O 1 X Jfl ftrtA/W>£ A AC 

b 1 M 1 000002 6A05 


2454 


OAT TA AAA** A 

SAU200934 


5799 


SAU2c0375_orf_9p 


12842 


C 1 X A 1 AAAAAO At A i\£. 

S 1M10000026A06 


2455 


p a TTI AA AC A 

SAU1 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


nit /I AAAAAO^" A A1 

S 1M1 0000026A07 


2456 


A A T T 1 AA ATA 

SAU 1 00970 


5365 


SAUlc0043__orf_I97p 


12529 


niiii AAA AAA/T A AO 

S1M10000026A08 


2457 


ft A YT1 AAA/'/ 

SAUl 00266 


5250 


SAUlc0032_orf.75p 


12256 


C I 7k A1 AAAOAOiC A AO 

b 1 M 1 000 0026 A09 


*1A CO 

2458 


O A T T 1 At A C A 

SAU 102452 


5676 


SAU 1 c004S_orf20p 


12674 


O 1 %/lAAAA/y>f A AO 

b 1M lUOuOuzoAOV 


2458 


OATH AO A CO 

bAU 102453 


5677 


SAU 1 c0045 orf__19p 


12669 


Q 1 \A 1 flAAnmt A 1A 

blM10000026A10 


2459 


bAU 100970 


5365 


PATTI AAA1 A? «AT 

SAU 1 c0043_orf_197p 


12529 


c i \/f i aaaaao /c am 


2460 


OATH fVT)«Q 

bAU luzZ59 


5624 


CAIll^AATO ,. p ec- 

SAU 1 c003 2jorfp5p 


12245 


CIXjJI AAAAAOiCA 1 1 

blM10OO0O26Al i 


A/4aCA 

2460 


C A TTI AOOAtA 

SAU 102260 


5625 


OATTl_AA1A £7 C S" ~ 

SAU 1 c0032_orf_56p 


12246 


C 1 A A 1 aaaaao/; All 
blJYllUUUwZOAi 1 


2460 


bAU iKJzZol 


5626 


C ATIIaAAII _ _p a7A_ 

bAU lc0032_ort_57p 


12247 


ClA/fl AAAAAO/? A 1 1 


2400 


bAU J 00500 


COOA 

5879 


#N/A 


#N/A 


C 1 X A 1 AAAAAO £T1A9 

b 1 M 1 OOOOOZOdOZ 


2461 


C A TTI AIOAI 

bAuioiyov 


5574 


CATTImAAAA „ r» 

SAU 1 c004 0jorr_79p 


12442 


Q 1 X A 1 AAA AAA ro n; 


2462 


O ATTI AAt CO 

bAU 100152) 


5235 


C ATT1»AA/IA _A? OA— 

SAU 1 c0040jorr_80p 


12443 


b 1 ivii UUUUU/OoUJ 


2403 


Q ATTI A1^./t£ 
bAU101D4o 


C/1*7C 

54/5 


C A TT1 -AA1 A _ _f til- 

bAU 1 C003 7_orr_1 33p 


12349 


S1M10000026B06 


2464 








I AVJOf 


SIM10000026B07 


2465 


SAU101341 


5424 


SAUlc0044_orfJ8p 


12618 


S1M10000026B07 


2465 


SAU301275 


5892 


SAU3cl365_orf2p 


13103 


S1M10000026B10 


2466 


SAU101592 


5490 


SAUlc0039_orfJ7p 


12406 


S1M10000026B11 


2467 


SAU101999 


5585 


SAUlc0040_orfJ0ip 


12423 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000026B12 


2468 


SAU100970 


5365 


SAUlcC043_orfJ97p 


12529 


S1M10000Q26C01 


2469 


SAU100266 


5250 


SAUlc0032_orf_75p 


12256 


SIM10000026C06 


2470 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000026C07 


2471 


SAU101842 


5557 


SAUlc0042_orf_9p 


12510 


S1M10000026C08 


2472 


SAU100139 


5234 


SAUlc0032j>rf6p 


12255 


S1M10000026CU 


2473 


SAU200657 


5789 


#N/A 


#N/A 


SIM10000026C12 


2474 


SAU101726 


5515 


SAUlc0016_orf7p 


12134 ; 


S1M10000Q26D04 


2475 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


SIM10000026D05 


2476 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000026D06 


2477 


SAU100139 


5234 


SAUlc0032j>rf_6p 


12255 


S1M10000026D07 


2478 


SAU101815 


5552 


SAUlrt032_orf33p 


12238 


S1M10000026D08 


2479 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000026DIO 


2480 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


S1M10000026D12 


2481 


SAU100546 


5289 


SAUlc0032_oif_2p 


12235 


S1M10000026E01 


2482 


SAU101543 


5473 


SAUlc0037_prf_130p 


12346 


S1M10000026E07 


2483 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000026E09 


2484 


SAU102001 


5586 


SAUlc0040_orf_102p 


12424 


S1M10000026E09 


2484 


SAU102002 


5587 


SAUlc0040_prf_103p 


12425 


S1M10000026E10 


2485 


SAU101869 


5566 


SAUlc0036_orf24p 


12321 | 


S1M10000026E11 


2486 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000026E12 


2487 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000026F01 


2488 


SAU101784 


5530 


SAUlc0037.j>rf46p 


12355 


SIM10000026F03 


2489 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000026F03 


2489 


SAU102201 


56J2 


SAUlc0045 - orf_169p 


12666 


S1M10000026F04 


2490 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000026F05 


2491 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000026F06 


2492 


SAU100414 ! 


5270 


SAUlc0022_orf24p 


12148 


SIM10000026F07 


2493 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SIM10000026F08 


2494 


SAU101756 


5524 


SAUlc0040jorf_82p 


12445 


S1M10000026F09 


2495 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000026F10 


2496 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SIM10000026F11 


2497 


SAU1 02939 


5747 


m/A 


m/A 


S1M10000026F12 


2498 


SAU100414 


5270 


SAUic0022_orf_24p 


12148 


SIM10000026G01 


2499 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M1000G026G03 


2500 


SAU100547 


5290 


SAUlc0032_orfJp 


12240 j 


S1M10000026G04 


2501 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000026G05 


2502 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000026G06 


2503 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


S1M10000026G07 


2504 


SAU100886 


5349 


SAUlc0018_orf_16p 


12139 


SIM10000026G09 


2505 


SAU100542 


5288 


SAUtc0043_orf_2I0p 


12532 


SIM10000026G10 


2506 


SAU100613 


5299 


SAUlc0015_.orf.14p 


12126 


S1M10000026G10 


2506 


SAU102812 


5736 


SAUlc0015_orf_15p 


12127 


S1M10000026G12 


2507 


SAU101551 


5477 


SAUlc0043_orf_67p 


12550 


SIM10000026H01 


2508 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000026H02 


2509 


SAU102355 


5651 


SAUlcD040_orf_40p 


12435 


S1M10000026H03 


2510 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000026H04 


2511 


SAU201810 


5836 


SAU2c0308_orf2p 


12769 


SIM10000026H04 


2511 


SAU202174 


5845 


SAU2c0412_orfJ3p 


12895 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Ciene beqlJJ 
(protein) 


Gene marked gene 


ran lengto 

ORF 
Protein Seq 
ID 


blMl U 00 U02 6H04 


0<1 1 

251 1 


CAT I1A1 1 AO 

bAU301148 


5ooo 


JTXT/ A 


4fXT/ A ' 

ttN/A 


S 1 MI0000026H05 


2512 


oat Ti n v nt\^ 

SAU101907 


5574 


OATTI^AAAA — _<* Trtw 

SAUlc004O_prf_79p 


12442 


nil MA AAnfW^rTTftT 

S l M10000026H07 


2513 


O A TT1 A 1 OAC 

SAU 10 1806 


5546 


SAUlc0032jorf_25p 


1 TMA 

12230 


C1H if 1 AAAAAOin_TA*T 

b 1 Ml 000002aH07 


0^11 
2513 


O ATT1 At OAO 

bAU 101807 


5547 


O A TTI -A/W O «— OaT*. 

bAU 1 C003 2_ort_2 op 


100/31 

12231 


nil/I A ftftftM ^TTAA 

S1MIU000026H09 


o<i A 
ZD 14 


O A T MAO 1 1A 

bAU202174 


5845 


C!ATTO^A>l10 „.~r a— 

SAU2c0412_orf_3p 


none 
12895 


S1M10000026H09 


HI A 

2514 


CATTIAtlAO 

bAU30ll48 


COQD 


J/VTi A 

#N/A 


ffN/A 


oi i/iinnnn/nn ii i\ 

S1M10000026H10 


2515 


OAT 1IA1J1A 

bAU 102479 


5oo3 


O A TTI «AA?Q IA|_ 

bAU 1 C003 9_orf_ 1 0 ip 


12405 


S1M10000027A04 


2516 


O A ITIAInr/' 

SAU101756 


5524 


O A T T A _rt/\ A f\ C 0<^ 

SAU 1 c0040jorf_82p 


12445 


5 l M10000027A05 


2517 


0 attiai or\c 

SAU1 01805 


5545 


OA TTI c 1 A 

SAUlc0032jorf_24p 


12229 


S1M10000027A08 


2518 


O ATTIAI 

SAU101772 


5526 


P ATTI.AAn C TA 

SAUlc0037_orf_34p 


12351 


S1M10000027A11 


2519 


SAU101551 


5477 


O ATT* /\/\A"9 f m 

SAU1 c0043_orf_67p 


12550 


S1M10000027B04 


2520 


OAT T 1 f\f\r\ *\ f~\ 

SAU102939 


5747 


#N/A 


#N/A 


S1M10000027B06 


2521 


Ci a t t A t\i\nn c 

SAU 100275 


5252 


SAU 1 c0036_orf_l 5p 


12314 


S 1M10000027B07 


2522 


O A TTI AA1 Z"n 

SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M10000027B08 


2523 


n a r ti ai n /w 

SAU 10 1 807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000027B09 


2524 


SAU 102059 


5597 


O A T TT _An*> A C £~ t 

S AUI c0034_orf_5 1 p 


12286 


S1M10000027B11 


2525 


SAU 10 1265 


5407 


#N/A 


#N/A 


S1M10000027C02 


2526 


SAU1 01327 


5421 


SAU1 c0044_orf_296p 


12612 


S 1M10000Q27C04 


2527 


OAT TV\A t y 

SAU201236 


5808 


O iTT>\.AiAA C *A 

SAU2c0409 < _orf_10p 


12891 


/I -« -» *■ -« AAAAAAinA^ 

S1M10000027C05 


2528 


SAU 10211 7 


5603 


ci a TTt AAnn c- y 

SAU 1 c0027 jDrf_6p 


12181 


S l Ml 0000027C06 


2529 


O i T TI AA1 1 J 

SAU1001 14 


5228 


SAU lc0C43_orf_225p 


12535 


S1M10000027C08 


2530 


SAU 10 1807 


5547 


OATH -AA1A _ . g 

SAUlc0032_orf > 26p 


12231 


S1MIQ000027C09 


2531 


SAU101545 


5474 


C< A T TI .AATT — C 1 T\ 

SAU1 cQ037_orfj 32p 


12348 


/"^ « *v .r 1 AAAAAA^T^An 

S1M10000027D02 


2532 


SAU 10 1652 


5503 


SAUlc0042_orf_123p 


12492 


<"» A "» MA AAAAAO*n*"»A«* 

SI Ml 0000027D02 


2532 


O 1TT1 Af SO 

SAU1 01653 


5504 


(tirri^AA^A £• -f»A_ 

SAUIc0042_orf_124p 


12493 


S 1M1 0000027D03 


2533 


O A TTI A AO A A 

SAU100300 


5253 


A 1TTI A AA A A . IT flA 

S AU lc0040_orf_90p 


12451 


S 1 M 1 0000027D05 


2534 


SAU101554 


5478 


SAUlc0043__orf_70p 


12551 


S 1 Ml 0000027D06 


2535 


C? A TTDA1TAO 

bAU202708 


5849 


b AU2c03 85_ort_l p 


12855 


n<i f i a a/\ aa^ttvao 

S 1 M 1 0000027D08 


2536 


O A T T 1 firVT 1 A 

SAU100714 


5312 


rr A T T 1 -AA vl jl I, . i.P HjI— i 

b AU lc0044jort_74p 


12635 


S1M1000D027D09 


2537 


SAU203524 


5864 


SAU2c0435_orfJp 


12957 


S1M10000027D10 


2538 


O A T T A A<V1 D"7 

SAU 1 02283 


5634 


PATTT^AA/" C A 

S AU lc0006_orf_lp 


12119 


S1M10000027D11 


2539 


O A T TA A 1 rtrt^* 

SAU10I996 


5584 


P A TTI .AAjIA C AA 

SAU1 c0040_orl_99p 


12456 


O A TA M A A A/\ AAATT'A C 

S1M10000027E05 


2540 


OAT TOAAA1 ^ 

SAU200916 


5797 


O ATTA^TITT C A — 

SAU2w373_orf_4p 


12838 


OH MA AArtftrtA'JtJn C 

S 1 Ml 0Q00027E05 


2540 


OAT TI A 1 ZTOA 

SAU301620 


5899 


SAU3c 1478_orf_2p 


13140 


S1M10000027E06 


2541 


O A TTI AAiTAA 

SAU 100690 


5309 


JiVT/ A 

ffN/A 


AfXT/ A 

ffN/A 


S1M10000027E07 


2542 


OATH f\t\CA1 

SAU 100547 


5290 


SAUlc0032jorr_3p 


IO'TjIA 

12240 


ci ikiTi aaaa/viocao 
b 1 M 1 000U027fcA)o 


25 43 


bAU20l57l 


COO A 

5824 


bAU2C044 /_ori_ 1 /p 


12997 


011/1 o/YAAAirrcAo 
b 1 M 1 000 0027b09 


Af i A 

2544 


C ATT1 AlOAT 

bAU 101oO r / 


554/ 


bAU lC , J032 - On_2op 


1 TT5 1 

12231 


O 1 \ vf 1 AAA AAOTC 1 1 

blM1000U02 (til I 


O^A G 

2545 


CAT 11 AI 

oAUlUl jjI 


54// 


CAT T T s*f\f\A 1 n^f tZn~± 

bAU icw43_ori_p ip 


1 OCCA 

12550 


b 1 M 1 0000027r 0 1 


254o 


0 A TTI A1A7fl 

bAU 103 03 0 


5/5/ 


JiXT/A 

rtiN/A 


tfKT/A 

fflN/A 


01 xa a nAAAAOorjno 
b 1 M 1 U000027r 02 


254/ 


bAU 10 1491 


5404 


C A T 11 n/jATC rxt-f OA- 

bAU lCOU25_j0rt_20p 


ioi#c< 
12105 


0 1 \>T1 AAAAAOOCAC 

b 1 M 1 0 0000*7 r u j 


2548 


Q A T T 1 fl AO DO 

bAU IOO00Z 


534/ 


OATTI^AAaO 1*- 

bAU lC0038_Ort_35p 


123/4 


CI \/f 1 AAA A AO OT7 ft /% 

blMlOOOOOZ /rOO 


254^ 


Q AT TI AA£QA 
bAUlOOOW 


530? 


J/XT/A 




°, 1 M 1 flfiflfifY?7FnR 
d 1 jvii uuuuux ir uo 


XJJU 




J / /u 


o/i uxcu j j / on l p 




S1M10000027F09 


2551 


SAU100858 


5341 


SAUlc0038_orf86p 


12401 


S1M10000027G03 


2552 


SAU101756 


5524 


SAUlc0040_orf82p 


12445 


S1M10000027G04 


2553 


SAU101777. 


5527 


SAUlc0037j>rf_39p 


12352 


S1M10000027G05 


2554 


SAU102526 


5692 


SAUlc0045 - orC299p 


12691 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SegJD 
(protein) 


Genemarked gene 


foil length 

ORF 
Protein Seq 
ID 


S1M10000027G06 


2555 


SAU202708 


5849 


SAU2c0385_orf_lp 


12855 


S1M10000027G07 


2556 


SAU102265 


5629 


SAUlc0032j>rf_6lp 


12251 


S1M10000027G09 


2557 


SAU101807 


5547 


SAUlc0032_orf26p 


12231 


S1M10000027G11 


2558 


SAU 102533 


5695 


#N/A 


#N/A 


S1M10000027GU 


2558 


SAU102534 


5696 


#N/A 


m/A 


SIM10000027H02 


2559 


SAU1 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000027H04 


2560 


SAU101777 


5527 


SAUlc0037j3rf_39p 


12352 


SIM1O00OO27HO5 


2561 


SAU102526 


5692 


SAUlc0045_orf_299p 


12691 


SIM10000027H06 


2562 


SAU100690 ! 


5309 


#N/A 


#N/A 


S1M10000027H07 


2563 


SAU100542 


5288 


SAUlc0043jorf_21Qp 


12532 


SIM10000027H08 


2564 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


S1M10000027H09 


2565 


SAU101382 


5437 


SAUlc0022_orf_19p 


12146 


SIM10000027H10 


2566 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000027H11 


2567 


SAU102533 


5695 


tW/A 


m/A 


SIM10000027H11 


2567 


SAU1 02534 


56% 


#N/A 


#N/A 


SIM10000028A02 


2568 


SAU101085 


5378 


SAUlc0034_orf_42p 


12284 


S1M10000028A02 


2568 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


SI Ml 0000028 A04 


2569 


SAU101028 


5370 


SAUlc0043_orf7p 


12552 


S1M10000028A06 


2570 


SAU100478 


5277 


SAUlc0044_orf_265p 


12605 


S1M10000028A06 


2570 


SAU100996 


5366 


SAUlc0044 orf_266p 


12606 


SIMI0000028A08 


2571 


SAU102054 


5596 


SAUlc0039_orf74p 


12417 


S1M10000028B01 


2572 


SAU101085 


5378 


SAUlc0034_orf42p 


12284 


S1M10000028B01 


2572 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


S1M100G0028B02 


2573 


SAU102059 


5597 


SAUlc0034j>rf_51p 


12286 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429_orf4p 


13121 


SIM10000028B03 


2574 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000028B04 


2575 


SAU102764 


5734 


SAUlcQ044_orf_56p 


12625 


S1M10000028B05 


2576 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000028B06 


2577 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


SIM10000028B08 


2578 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIM10000028B09 


2579 


SAU100I58 


5238 


SAUlc0040_orfJ0p 


12443 


SIM10000028C02 


2580 


SAU203296 


5863 


SAU2c0442_orf_18p 


12983 


SIM10000028C04 


2581 


SAU101381 


5436 


SAUlc0022_orf_18p 


12145 


S1M10000028C05 


2582 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000028C05 


2582 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000028C05 


2582 


SAU200297 


5778 


SAU2c0274_orf2p 


12739 


S1M10000028C06 


2583 


SAU103226 


5768 


SAUlc0045_orf_95p 


12713 


SIM10000028C08 


2584 


SAU101752 


5522 


SAUlc0040_orfJ5p 


12447 


S1M10000028D03 


2585 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000028D04 


2586 


SAU101381 


5436 


SAUlc0022_orfJ8p 


12145 


S1M1O000028DO6 


2587 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000028D07 


2588 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000028D08 


2589 


SAU100858 


5341 


SAUlc0038_orf_86p 


12401 


S1M10000028D09 


2590 


SAU100158 


5238 


SAUlc0040_orfJ0p 


12443 


S1M10000028E01 


2591 


SAU100062 


5225 


SAUlc0035_orf_98p • 


12309 


S1M10000028E01 


2591 


SAU100231 


5245 


#N/A 


#N/A 


S1M10000028E03 


2592 


SAU100770 


5324 


m/A 


#N/A 


S1M10000028E08 


2593 


SAU101865 


5563 


SAUlc0036_orf_20p 


12318 
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Clone name 


Clone 
SeqE) 


PathoSeq Locos 


Gene SeqID . 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000028F01 


2594 


SAU101085 


5378 


SAUlc0034_orf_42p 


12284 


S1M10000028F01 


2594 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


S1M10000028F03 


2595 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000028F04 


2596 


SAU100301 


5254 


SAUlc0040_orf_91p 


12452 


S1M10000028F04 


2596 


SAU100302 


5255 


SAUlc0040_orf_92p 


12453 


SIM10000028F05 


2597 


SAU100301 


5254 


SAUlc0040_orf_91p 


12452 


S1M10000028F05 


2597 


SAU100302 


5255 


SAUlc0040_orf_92p 


12453 


S1M10000028F06 


2598 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1MI0000028F06 


2598 


SAU202756 


5852 


SAU2c0470_orf_lp 


13027 


S1M10000028F07 


2599 


SAU101006 


5367 


SAUlc0028_orf59p 


12190 


S1M10000028G01 


2600 


SAU102554 


5699 


SAUlcQ045_orf209p 


12673 


S1M10000028G02 


2601 


SAU201236 


5808 


SAU2c0409_orf_10p 


12891 


SLM10000028G02 


2601 


SAU300338 


5871 


#N/A 


■ #N/A . 


S1M10000028G03 


2602 


SAU101231 


5399 


SAUlc0035_orf_6p 


12303 


S1M10000028G04 


2603 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M100Q0028G04 


2603 


SAU301620 


5899 • • 


SAU3cl478_orf_2p 


13140 


SIM10000028G05 


2604 


SAU100690 


5309 


#N/A 


m/A 


SIM10000028G06 


2605 


SAU101865 


5563 


SAUlc0036_orf_20p 


12318 


S1M10000028G08 


2606 


SAU101341 


5424 


SAUlcQ044_orf_38p 


12618 • 


S1M10000028G08 


2606 


SAU301275 


5892 


SAU3cl365_orf2p 


13103 


SIM1000OO28HO3 


2607 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


SIM10000028H04 


2608 


SAU103038 


5757 


#N/A 


m/A 


SIM10000028H05 


2609 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


SIM10000029A02 


2610 


SAU100887 


5350 


SAUlc0018j>rf_15p 


12138 


SIM10000029A04 


2611 


SAU100489 


5278 


SAUlc0044_orf_133p 


12566 


S1M10000029A04 


2611 


SAU100557 


5291 


SAUlc0044_orM32p 


12565 


SIM10000029A09 


2612 


SAU1 01495 


5467 


SAUlc0037_orf_65p 


12360 


SIM10000029A10 


2613 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


SIM10000029A11 


2614 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


SIM10000029A12 


2615 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


SIM10000029B02 


2616 


SAU200928 


5798 


SAU2c0365_oif5p 


12815 


SIM10000029B03 


2617 


SAU201225 


5807 


SAU2c0412_orf_5p 


12896 


S1M10000029B04 


2618 


SAU201621 


5828 


SAU2c0437_orf_4p 


12966 


S1M10000029B05 


2619 


SAU100355 


5263 


SAUlc0023_oif_6p 


12155 


SIM10000029B06 


2620 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


SIM10000029B08 


2621 


SAU101360 


5433 


SAUlc0044_orfJ09p 


12555 


SIM10000029B10 


2622 


SAU101891 


5571 


SAUlc0034_orf_30p 


12281 


SIM10000029C02 


2623 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


SIM10000029C03 


2624 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000029C05 


2625 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


SIM10000029C07 


2626 


SAU102222 


5613 


SAUlc0043_orf_12p 


12511 


SIM10000029C09 


2627 


SAU101495 


5467 


SAUlc0037jorf_65p 


12360 


SIM10000029C10 


2628 


SAU101995 


5583 


SAUlc0040_orf_98p 


12455 


S1M10000029C12 


2629 


SAU100859 


5342 


SAUlc0038_orf87p 


12402 


SIM10000029D02 


2630 


SAU101400 


5444 


SAUlc0036__orf_35p 


12326 


SIM10000029D05 


2631 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


SIM10000029D09 


2632 


SAU101495 


5467 


SAUic0037_orf_65p 


12360 


SIM10000029D10 


2633 


SAU101891 


5571 


SAUlc0034_orf_3Dp 


12281 
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Clone tiflmp 


Clone 
ScqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall lenpth 

ORF 
Protein Seq 

n> 


S1M10000029DI2 


2634 


SAU 100056 


5223 


SAUlc0044 orf 176o 


12577 


S 1 Ml 0000079FD7 


2635 


SAIJ101400 


5444 


SAUlc0036 orF 35n 
uriu i vuvj o m i j j u 


12326 


S 1 M 1 0000029E05 


2636 


SAU 100522 


5284 


SAUlc0044 orf 249d 


12599 


S 1 Ml 0000029E1 0 

O 1 1»1 1 wvvWwU 1 v 


2637 


SAU 101271 


5411 


SAUlc0037 orf 90n 


12366 


simi onnr>07QFi i 

OllVlJ WIUUu67Jul 1 


2638 


SATI101771 


541 1 

J*rl 1 


SAU1c0037 nrf 90n 


12366 


s t mi 0000099F01 


2639 

ZUJj 


SAU101803 


5543 

JJ*rJ 


SAUlc0032 orf 23n 


12278 


o i ivi luuuuuz^r u i 


7639 

ZUJjf 


CATT101R04 
OAU IVlOvH 


5544 

J J*T*T 


frivrv 


f 1^/ A 


Q1M1 nO0009OFft7 
o i ivi i uuu uuz y r uz 


9640 


QAT1101971 


541 1 

J*T 1 L 


SAU1r0037 nrf 90n 

Or\\J 1 LUVJ / Ul 1 7U 


17366 
izjoo 


s i mi oofloo99F07 

o i ivi i uuuw^7r 


2640 


GAU1019R6 


5413 

J*rl J 


SAU1c0034 orf 67n 


12292 


o i ivi i \AJu\jij£.yr u*f 


9641 

ZO*T 1 


CAf 11076^0 


5774 

J /Z*r 


^M/A 

ttL>//\. 




O Li VI J UULHAJZj/r uy 




CAUl 00793 
O/VJ J uu /yj 


5379 
jjzy 


SAU1r!0078 nrf 57n 

J L/UUZO Ul 1 JZp 


19188 
iz loo 


<? 1 M 1 0000090FOQ 


9649 

ZOtZ 


< sAU301433 


5X95 

J07J 


SATT3rl470 nrf 9n 

OAUJ W 1 *tZU__Ul l_Zp 


13118 
t J 1 lo 


q i ui 00000901* 1 a 
o liviiuuuuuzyr iu 


9643 


CAT 11 09691 
Or\U IUZ0Z1 


5719 


^ATT1r0041 nrf 63n 

urt.U lUUUfl Ull DJU 


i745in 

IZHOU 


Qi\>nonono9QT7i i 
oiMiuuuuuzorr l i 


9644 


CATT109Sft3 


5741 

J /*rl 


SATI1r0045 nrf 38n 

JtWJ l WUU*r J Ull J op 


19707 

1Z/UZ 


OllVllUUlHA/Zyr 1Z 


9645 

ZU4-J 


OA rn 09603 

O-rVU 1 UZOUj 


5709 
j i\jy 


SATrir0041 nrf 48n 

i3AU 1 UUU** 1 UH_*rOp 


I746Q 


<jimiooooo99f17 

o i ivi i uuuuuzifr i z 


9645 

ZU**J 


QATI107609 


5713 
j / 1 j 


SAU1c0041 nrf 52n 

JAUltWrl Ull JZp 


17473 


o 1 IWl 1 UU \}\AJ£,yvJ\> 1 


9646 


o/\U 1 U 1 / JZ 


5577 

J JZZ 


SATT1c0040 nrf R5n 
JAU 1 i*uu*tu_un_o jp 




Q 1 Ml AflnAfl7QT3/)7 
J I LVL 1 UU UUl/Z y vJv/Z 


9647 
ZO*r / 


SATI101699 
£>S\U 1UI OZZ 


54Q6 


C A HI nOHAf) nrf 77n 
Of\\J 1 lA/U < rU_Uri_Z f p 


IZ'+JU 


<iimi ooooo99fi03 
o iivii uuuuuzy uuj 


9648 


CATT701571 


5X94 


SATT7r0447 nrf 17n 

0/\\JA\AJ t rr 1 Ull 1 /p 


17997 
x&yy i 


o iiviiuu wuzyov j 


7649 


c ATI101156 
o/\u 1U1 1 JO 


53R6 

JJOU 


SATT1r0036 nrf 17n 
o/wj i uuu j o__on__i zp 


1731 1 


si mi 000009 9GO/7 

o i ivi i uuuuuz^vju / 


ZU JU 


SATI101699 

kJAU 1 U 1 OZZ 


5496 


SATT1c0040 nrf 27n 

JAU 1 wUtv Ul 1 £m 1 p 


12430 

!Z*tJU 


S 1 Ml 0000029(308 
o i ivi i \j\j\j\j\j£.y vj uo 


2651 


SAU101365 


5432 


SATIlc0044 orf 1 12n 

J/VU ituvfr oil l 


12556 


s i m i nnnno? 9ft 1 7 

O 1 lvl 1 UUUUUZ7 VJ 1Z 


2652 


SAU101270 

OAU 11/16 /V 


5410 


SAUlc0037 orf R9n 

JAU 1WUUJ / Ull 07p 


12365 

1ZJUJ 


simiooooo99hoi 

O I lvl 1 WUUUtJElU 1 


ZUJ J 


SA1I100414 


5970 
JZ /u 


SAlI1c0077 nrf 94n 

OAU 1 1AJUZZ Ull _Z*rp 


17148 
IZlf o 


s i m i 000009 9W05 


ZU J*t- 


SAIT109613 

iJ/\U 1 OZO 1 J 


5715 
j / j j 


SAUlc0041 nrf 55n 

JAU ll>VU*Tl Ull Jjp 


12475 

JZ*f / J 


O LiVliUUUUUZ^rlUO 


ZUJJ 


o/YUZUU!/ZO 


5708 
J /Vo 


*sATT9r0365 nrf 5n 
O AU ZLU j o j^ Uil_jp 


Izol J 


S 1 Ml 0000099H08 


zu jo 


CATT101971 

OAU 1 U 1Z / 1 


541 1 


SATI1r0037 orf 90n 
oau iuuuj / uii y\j\j 


17366 

IZJOO 


s i mi nnr¥in?9R0Q 

O 1 IVI 1 UU 


9657 

ZU J / 


9.ATM01365 


5439 

JtJZ 


SAU1c0044 nrf 112n 

OAU lWlrrr Ull_l lZp 


12556 

1ZJJO 


s i m i 0000099H i ft 

O 1 lvl 1 UUUUUZ7XJ. I U 


9658 

ZU JO 


<\ATT101971 
o/\u i u i z / 1 


541 1 
j*»i i 


SAU1c0037 nrf 90n 

OAU XXAJKJJ I Ull 7Up 


17366 

IZJOO 


c i mfi 0000030A07 

O 1 lvl 1 UU UUU J U AUZ 


2659 


QATT101543 

O-TVU JU1 J'rJ 


5473 


SAU1r0037 nrf 130n 

jAUIwUJ / Ull uup 


19346 

1 Z J*+U 


<i i mi ooono30A05 

O 1 IVI 1 UUUUUJU^VUJ 


9660 


QArnoi4Qi 


5464 


SAnir0095 nrf 70n 
un.u i tuuAj uii zup 


19165 

IZ lOJ 


s i mi ooooo30A09 

o i ivi i uu uyjyjD \jrwjy 


9661 

ZOO 1 


SA1T101947 
o/\u iuiz*tz 


5404 


SATT1r0044 nrf 18n 
oau i iaj u*t*f _ u n i op 


12578 

1ZJ / o 


<*iiufiooooo30Aio 

0 11V11 UUUUUjurtlU 


9669 
zuoz 


SA1T101099 

0/\ U lvl U7Z 


5381 


SATTlc0098 orf 9n 
OAU i vuuzo_uti_^yp 


19199 

1Z17Z 


S11vT10000030A10 

0 1 lvl 1UUVWJ ua 1 u 


2669 
zooz 


C Al T902RX9 

■J/A.UZUZOOZ 


5855 

JO J J 


SAU2c0381 orf 3n 

OAUZvUJOl ^Ull JU 


12848 
izoto 


S1M10000030A11 


2663 


SAU1004I4 


5270 


SAIJlc0022 orf 24n 

OA.U 1 faUy/ZZj OH Zrfp 


12148 


S 1 M 1 000003 0B02 

J llvli VUUUUJ vUvl 


2664 


SATI101573 


5485 


SAUlc0044 orf 21 2d 


12587 


SIM10000030B05 


2665 


SAU1 00275 


5252 


SAUlc0036 orf 15o 

JAUltuUJU \J\X 1 *J^J 


12314 


S I Ml 0000030B07 


2666 


SAU101180 


5389 


SAUlc0045 orf 126n 


12656 


SIM10000030B09 


2667 


SAU301898 


5904 


SAU3cl079 orf Id 


13057 


S 1 M 1 0000030C02 


2668 


SAT J 102531 


5694 


SAUlc0f)45 orf 186n 


12667 


S 1 M 1 0O0O030CO3 

O i IVI i WWVJUwUJ 


2669 


SAT 11 02629 

OAU 1V6U&7 


5720 


SATJlc0041 orf 71n 

OAU Iwvt/Tl Ull / ip 


12481 


S1M10000030C04 

O I IVI 1 UU WvJ viM/T 


2670 


SAT 1 101999 
oau ivi yyy 


5585 

JJOJ 


SAUlc0040 orf lOln 

JAU iwyirty__uil luip 


12423 


S1M10000030C05 


2671 


SAU101999 


5585 


SAUlc0040_orf_101p 


12423 


S1M10000030C08 


2672 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000030C09 


2673 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000030C10 


2674 


SAU301592 


5898 


SAU3cl467_orf_2p 


13137 


S1M10000030C12 


2675 


SAU100961 


5360 


SAUl(^044_orf.83p 


12638 


SLMI0000030C12 


2675 


SAU100962 


5361 


SAUlc0044_orf_84p 


12639 
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Clone 
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(protein) 


Genemarked gene 


foil length 

ORF 
Protein Seq 

n> 


SIM10000030D01 


2676 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


SIM10000030D02 


2677 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000030D03 


2678 


SAU100731 


5313 


SAUlc0044_orf_252p 


12601 


S1M10000030DO5 


2679 


SAU102222 


5613 


SAUlc0043_orf_12p 


12511 


S1M10000030D06 


2680 


SAU102392 


5658 


SAUlc0033j>rf40p 


12270 


S1M10000030D06 


2680 


SAU201541 


5822 


SAU2c0431_orf_14p 


12942 


S1M10000030D07 


2681 


SAU102392 


5658 


SAUlc0033_orf_40p 


12270 


SIMI0000030D07 


2681 


SAU20I541 


5822 


SAU2c0431_orfJ4p 


12942 


S1M10000030D09 


2682 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


SIM10000030D10 


2683 


SAU100313 


5259 


SAUlc0045__orf_153p 


12661 


S1M10000030D10 


2683 


SAU100359 


5264 


SAUlc0032_orf_35p 


12239 


S1M10000030D11 


2684 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000030E02 


2685 


SAU100731 


5313 


SAUlc0044_orf_252p 


12601 


S1M10000030E06 


2686 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000030E07 


2687 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000030E11 


2688 


SAU101790 


5531 


SAUlc0032_orf_llp 


12215 


S1M10000030E12 


2689 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


SIM10000030F01 


2690 


SAU100731 


5313 


SAUlc0044_orf_252p 


12601 


S1M10000030F07 


2691 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000030F08 


2692 


SAU101800 


5540 


SAUlc0032_orf20p 


12225 


S1M10O0OO30FO8 


2692 


SAU101801 


5541 


#N/A 


#N/A 


SIM10000030F09 


2693 


SAU101266 


5408 


SAUlc0042_orfJ17p 


12490 


S1M10000030F10 


2694 


SAU102453 


5677 


SAUlc0045_orfJ9p 


12669 


S1M1000003OGO3 


2695 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM1000OO30GO5 


26% 


SAU102246 


5619 


SAUlc0043_orfJ0p 


12542 


S1M10O00030GO5 


2696 


SAU102247 


5620 


SAUlc0043_orfJlp 


12543 


SIM10000030G07 


2697 


SAU102602 


5708 


SAUlc0032_orf5p 


12249 


S1M10000030G08 


2698 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000030G09 


2699 


SAU101752 


5522 


SAUlc0040_orf__85p 


12447 


SIM10000030G10 


2700 


SAU102453 


5677 


SAUlc0045_orfJ9p 


12669 


S1M10000030G11 


2701 


SAU101529 


5471 


SAUlc0043_orf_39p 


12544 


S1M10000030G12 


2702 


SAU201197 


5806 


SAU2c0429_orf2p 


12938 


S1M20000030H01 


2703 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


SIM10000030H02 


2704 


SAU200392 


5780 


SAU2c0298_orf3p 


12755 


S1M10000030H03 


2705 


SAU102162 


5609 


SAUlc0041_orf_27p 


12462 


S1M10000030H05 


2706 


SAU102380 


5654 


SAUlc0033_orf_29p 


12265 


S1M10O0003OHO7 


2707 


SAU100123 


5230 


SAUlc0043_orfJ89p 


12526 


SIM10000030H07 


2707 


SAU102001 


5586 


SAUlc0040_orfJ02p 


12424 


S1M10000030H07 


2707 


SAU103159 


5762 


SAUlc0Q45_orf_204p 


12670 


S1M10000030H07 


2707 


SAU201827 


5837 


SAU2c0449_orf21p 


13002 


S1M100D0030H09 


2708 


SAU100964 


5363 


SAUlc0044_oif_86p 


12641 


SIM10000031A03 


2709 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M1 000003 1A08 


2710 


SAU101641 


5501 


SAUlc0029_orfJ2p 


12193 


S1M10000031A10 


2711 


SAU102242 


5618 


SAUlc0043_orf26p 


12540 


SIM10000031B01 


2712 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000031B02 


2713 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SIMI0000031B04 


2714 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


SIM10000031B11 


2715 


SAU101262 


5406 


SAUlc0042_orfJ13p 


12488 
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faU length 

ORF 
Protein Seq 

IT* 
ill 


SIM1000003IB12 


2716 


SAU101360 


5431 


SAU 1 c0044_orf_l 09p 


12555 


S1M1 000003 IG04 


2717 


SAU 100062 


5225 


SAU1 c0035jorf_98p 


12309 


S1M1 000003 1C04 

4j A iTl X Ww ww*# X vvT 


2717 


SAU1 00231 


5245 


#N/A 


mjA 


S1M1 0000031007 

kj it'll VWWJ IVV » 


2718 


SAU102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S 1M1 000003 1C09 

uUVllWvWii lvv7 


2719 


SAU102117 


5603 


SAUlc0027 orf_6p 


12181 


S1M1 000003 1C11 

kJ * 1Y1 1 WWW J Ivll 


2720 


SAU1 02935 


5745 


#NZA ' 


#N/A 


SI Ml 000003 1D06 


2721 


SAU201197 


5806 


SAU2c0429 orf 2p 


12938 


SI Ml 000003 1D07 

kj HVl 1 W Www 1JLSV / 


2722 


SAU 101 543 


5473 


SAUlcO037 orf 130p 


12346 


SI Ml 0000031 DOS 

VJ 11 VI 1 WV UUJ 11-/ w 


2723 


SAU101891 


5571 


SAUlc0034 orf 30p 


12281 


S 1 Ml 000003 1 D09 

o 1 1 vi i w VI w J ■ yjyjj 


2724 


SAU 102453 


5677 


SAUlc0045 orf 19p • 


12669 


S 1 M 1 000003 1 FO? 

kj L1V1 LHAJl. 


2725 


SAU101350 


5429 


SAUlc0042 orf 109d 


12487 


S 1 M 1 000003 1 F03 


2726 


SAU 101 267 


5409 


SAUlc0037 orf 86d i 


12364 


S I Ml 000003 1 F03 


2726 


SAU300719 


5876 


SAU3cll08 orf 3o 

<J* IU JVl A WW WAA^jt/W 


13059 


SI Ml 000003 1F04 


2727 


SAU 10 1752 


5522 


SAUlc0040 orf 85d 


12447 


SI Ml 000003 1F07 i 


2728 


SAU1 02449 


5674 


SAUlc0045 orf 22d 


12677 


SI Ml 000003 IFOR 

•J UVJIJUUUUUJ 1 J-A/O 


2729 


SAU 1001 58 

uriv i w i jo 


5238 


SAUlc0040 orf 80d 

W*A^^ J WV^rW \Jg>A_ W \J 


12443 


SI Ml 000003 1F10 


2730 


SAT J 102433 


5668 


SAUlc0045 orf 37p 


12701 


SI Ml 000003 IF 12 


2731 


SAU 101 400 

O/iU 1 V/ 1 TV/*/ 


5444 


SAUlc0036 orf 35p 


12326 


SI Ml 000003 1F0? 


2732 


SAUI01ROO 


5540 


SAUIc0032 orf 20o 


12225 


SI Ml 000003 1F02 


2732 


SAU101801 


5541 


#N/A 


#N/A 


S 1 Ml 000003 1F03 


2733 


SAU101791 


5532 


SAUlcO032 orf 12p 


12216 


SI Ml 000003 1FD4 


2734 


SAU101571 

ijx \ V-/ 1 vli/ f 4 


5483 


SAUlc0044 orf 210p 


12585 


S 1 Ml 000003 1 F04 


2734 


SAU 101 572 


5484 


SAUlc0044 orf 21 lp 


12586 


SI Ml 000003 1F05 


2735 


SAU1 01907 


5574 


SAUlc0040 orf 79p 


12442 


S1M1 000003 1F08 


2736 


SAU101869 


5566 


SAUlc0036 orf 24d 

IJ*A w J WW W*S \J vll LmTVM 


12321 


S1M10000031F10 

lJ 11V11 WUUUJ 117 iU 


2737 


SAU 102593 


5704 


SAUlc0041 orf 39d 

UXW IVVmt m. mi J J\J 


12463 


SIM10000031F11 

OllVllvvvvwJ 1111 


2738 


SAU 102469 


5679 


SAUlc0026 orf 25p 


12172 


S1M10000031F12 


2739 


SAU1 02593 


5704 


SAUlc0041 orf 39p 


12463 


SI Ml 000003 1G02 


2740 


SAU101797 


5537 


SAUlc0032 orf 17p 


12221 


SI Ml 000003 1G03 


2741 


SAU101679 


5509 


SAUlc0044 orf 222p 


12593 


S 1 Ml 000003 1G04 

»J 11 VI J lA/UUUJ IVJUt 


2742 


SAU 103 198 


5766 


#N/A 


#N/A 


SlMl 000003 1G06 

O I IVl 1 vMJUUV/J IVJvJU 


2743 


SAU101907 


5574 


SAUlc0040 orf 79d 


12442 


S I Ml 000003 1 G09 

OL1VA.1 VAiUWJ 1VJV7 


2744 


SAU201571 


5824 


SAU2c0447 orf 17d 

Uii WW r r / VIA A / L/ 


12997 


S1M1 000003 1G10 

O LI VI I WUUUJ 1 VJ 1 1/ 


2745 


SAU 100077 

Uilw 1VW I / 


5226 


SAUlcO043 orf 178d 

Ui*V A w Wi ™# vli A / Ww 


12520 


S1M1 000003 1G11 


2746 


SAU100118 


5229 


SAUlcOOl 5_orf_13p 


12125 


S1M10000031H01 


2747 


SAU103144 


5761 


SAU 1 c0045__orf_ 1 5p 


12663 


SIM1 000003 1H02 


2748 


SAU100886 


5349 


SAU1 c0018_oilM6p 


12139 


S IM1 000003 1H06 

U 11*1 A WW WV*' *A*WW> 


2749 


SAU 100690 


5309 


#N/A 


#N/A 


S IM1 000003 1H09 

U 1 1»1 A WWW*/ U lw/ 


2750 


SAU201743 


5831 


#N/A 


#N/A 


S t Ml 0000031 HI 1 


2751 


SAU100077 


5226 


SAU 1 c0043_orf_178p 


12520 


S1M10000032A03 


2752 


SAU202039 


5843 


SAU2c0452 orf_20p 


13009 


S1M10000032A05 


2753 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000032A06 


2754 


SAU100610 


5298 


SAUlc0034_orf.71p 


12294 


S1M10000032A07 


2755 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000032A08 


2756 


SAU102142 


; 5606 


SAUlc0041_orfJ3p 


12457 


SIM10000032A08 


2756 


SAU102143 


5607 


SAUlc0041_orf_t4p 


12458 


S1M10000032A10 


2757 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M1000O032BO1 I 2758 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 



-441- 



WO 01/70955 



TABLE IA 



PCTYUS01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
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ID 


S1M10000032B05 


2759 


SAU102607 


5712 


SAUlc0041_orf_51p 


12472 


S1M10000032B05 


2759 


SAU102944 


5749 


SAUlc0041_orf_47p 


12468 


S1M10000032B07 


2760 


SAU100157 


5237 


SAUlc0O4O_prf_81p 


12444 


S1M10000032B08 


2761 


SAU100175 


5240 


SAUlc0044_orf 204p 


12582 


S1M10000032B11 


2762 


SAU100944 


5357 


SAUlc0042_prf_5p 


12505 


SIM10000032B12 


2763 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000032C01 


2764 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


S1M10000032C03 


2765 


SAU1 02241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000032C04 


2766 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000032C05 


2767 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000032C09 


2768 


SAU101907 


5574 


SAUlc004Q_orf_J79p 


12442 


S1M10000032C10 


2769 


SAU201615 


5826 


SAU2c0440_orf_10p 


12972 


SIM10000032C11 


2770 


SAU1 02863 


5737 


#N/A 


#N/A 


S1M10000032C12 


2771 


SAU102863 


5737 


#N/A 


#N/A 


S1M10000032D03 


2772 


SAU100613 


5299 


SAUlc0015_orf_I4p 


12126 


SIM10000032D06 


2773 


SAU101652 


5503 


SAUlcOQ42_orf_123p 


12492 


S1M10000032D07 


2774 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


SIM10000032D09 


2775 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000032D09 


2775 


SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


SLM10000032D09 


2775 


SAU101576 


5488 


SAUlc0044j>rf_105p 


12554 


SIM10000032D11 


2776 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000032D11 


2776 


SAU101549 


5476 


SAUlc0043_orf64p 


12549 


SIM10000032D11 


2776 


SAU101576 


5488 


SAUlc0044_orfJ05p 


12554 


S1M10000032E02 


2777 


SAU101784 


5530 


SAUlc0037_orf_46p 


12355 


SLM10000032E03 


2778 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SIM10000032E04 


2779 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000032E06 


2780 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000032E08 


2781 


SAU1 02281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000032E09 


2782 


SAU1 00521 


5283 


SAUlc0044_orf_250p 


12600 


S1M10000032E10 


2783 


SAU101868 


5565 


SAUlc0036_orfJ23p 


12320 


SIM10000032E11 


2784 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


SIM10000032E12 


2785 


SAU101999 


5585 


SAUlc0040j>rf_101p 


12423 


S1M10000032F01 


2786 


SAU102001 


5586 


SAUlc0O40_orf_102p 


12424 


S1M10000032FOI 


2786 


SAU102002 


5587 


SAUlc0040_orf_103p 


12425 


SIM10000032F04 


2787 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


SIM10000032F05 


2788 


SAU101339 


5422 


SAUlc0038_prf_81p 


12399 


S1M10000032F10 


2789 


SAU102585 


5703 


SAUlc0044_orf289p 


12611 


S1M10000032F10 


2789 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000032F11 


2790 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


S1M10000032F12 


2791 


SAU1 00964 j 


5363 


SAUlc0044_orf86p 


12641 


S1M10000032G02 


2792 


SAU100710 


5311 


SAUlc0043_orf_54p 


12546 


S1M10000032G02 


2792 


SAU200628 


5788 


SAU2c0334_orf_4p 


12790 


S1M10000032G03 


2793 


[SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000032G04 


2794 


SAU101904 


5573 


SAUlc0044_orf_36p 


12617 


SIM10000032G06 


2795 


SAU101509 


5469 


SAUlc0039_orf_81p 


12418 


SIM10000032G08 


2796 


SAU101752 


5522 


SAUlc0040_orf85p 


12447 


S1M10000032G10 


2797 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000032G12 


2798 


SAU101084 


5377 


SAUlc0034_orf_41p 


12283 
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S1M10000032H01 


2799 


SAU101445 


5452 


SAUlc0038_orf_47p 


12382 


SIM10000032H01 


2799 


SAU 101446 


5453 


SAUlc0038_orf48p 


12383 


S1M10000032H04 


2800 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000032H07 


2801 


SAU101797 


5537 


SAUlc0032j>rf_17p 


12221 


SIM10000032H07 


2801 


SAU101798 


5538 


SAUlc0032__orfJ8p 


12222 


SIM10000032H09 


2802 


SAU10I907 


5574 


SAU1 c0040_orf_79p 


12442 


SLM10000032H11 


2803 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000032H11 


2803 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000033A02 


2804 


SAU201775 


5835 


SAU2c0446_orf 4p . 


12996 


SIM10000033A02 


2804 


SAU301080 


5885 


SAU3cl287 orf lp 


13083 


S 1M1 0000033A07 


2805 


SAU200949 


5800 


SAU2c0380 orf lip 


12846 


S 1M 1 0000033A08 


2806 


SAU101231 


5399 


SAUlc0035 orf 6p 


12303 


S1M1O000O33A1O 


2807 


SAU202039 


5843 


SAU2c0452 orf 20o 


13009 


SIM1 000003 3B02 


2808 


SAU101808 


5548 


SAUlc0032 orf 27p 


12232 


SIM10000033B07 


2809 


SAU102044 


5593 


SAUlc0039_orf 65p 


12414 


SIM10000033B08 


2810 


SAU101868 


5565 


SAUlc0036 orf23p 


12320 


SIM10000033B11 


2811 


SAU100793 


5329 


SAUlc0028jorf 52p i 


12188 


SIM10000033B11 


2811 


SAU301433 


5895 


SAU3cl420 orf 2p 


13118 


S1M10000033B12 


2812 


SAU101104 


5382 


SAUlc0029_orf_20p 


12195 


SIM10000033B12 


2812 


SAU103010 


5753 


SAUlc0029 orf 19p 


12194 


S1M10000033C04 


2813 


SAU1 02933 


5744 


SAU1 c0039_orf_62p 


12412 


SIM10000033D02 


2814 


SAU102333 


5644 


SAUlc0045_orf_143p 


12657,. 


S1M10000033D03 


2815 


SAU101752 


5522 


SAUlc0040_orf 85p 


12447 


S1M10000033D04 


2816 


SAU1 00745 


5319 


SAUlc0044_orf 233p 


12596 


SIM10000033D05 


2817 


SAU100301 


5254 


SAUlc0040_orf 91p 


12452 


SIM10000033D06 


2818 


SAU102113 


5601 


SAUlc0027_orf 2p 


12178 


SIM10000033D10 


2819 


SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


SIM10000033D12 


2820 


SAU101360 


5431 


SAU1 c0044_orfj 09p 


12555 


SLM1000OO33E04 


2821 


SAU102318 


5643 


SAUlc0045_orf60p 


12707 


SIM10000033E10 


2822 


SAU100162 


5239 


SAUlc0044_orf_206p 


12583 


S1M10000033E12 


2823 


SAU100770 


5324 


#N/A 


#N/A 


SIM10000033F02 


2824 


SAU101724 


5514 


SAUlc0016_orf 9p 


12136 


S1M10000033F03 


2825 


SAU101784 


5530 


SAUlc0037_orf46p 


12355 


SIM10000033F06 


2826 


SAU1 02449 


5674 


SAUlc0045_orf 22p 
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SAU100242 


5246 


SAUlc0036jorf5p 


12336 


SIM10000036C03 


2963 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000036C04 


2964 


SAU102433 


5668 


SAUlc0045_orf37p 


12701 


SIM10000036C05 


2965 


SAU1 00497 


5280 


SAUlc0018_orf3p 


12140 


SIM10000036C06 


2966 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIM10000036C07 


2967 


SAU101800 


5540 


SAUlcO032_orf_20p 


12225 
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Clone 
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JPathoSeq Locos 


Gene SeqID 
(protein) 


Genemarked gene 


fail length 

ORF 
Protein Seq 
m 

MX) 


S1M10000036C07 


2967 


SAU101801 


5541 


#N/A 


#N/A 


SI Ml 0000036009 


2968 


SAU1 02585 


5703 


SAU 1 c0044_orf_289p 


12611 


S1M10000036C09 


2968 


SAU201773 


5834 


SAU2c0446_orf_4p 


129% 


S1M10000036C09 


2968 


SAU3 02685 


5908 


SAU3cl403_orf_lp 


13113 


S1M10000036C10 


2969 


SAU1 00433 


5272 


SAU1 c0040_orf_87p 


12449 


S1M10000036C10 


2969 


SAU101751 


5521 


SAUlc0040_orf_86p 


12448 


S1M10000036D02 


2970 


SAU201197 


5806 


SAU2c0429 orf 2p 


12938 


S1M10000036D03 


2971 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000036D06 


2972 


SAU 103024 


5754 


SAUlc0029_orf 6p 


12200 


S1M10000036D08 


2973 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S 1 Ml 000003 6D 10 

kJ A IT JL ± \J\J WUJ \J **** A V/ 


2974 


SAU 102933 


5744 


SAUlc0039 orf 62p - 


12412 


S1M10000036D11 


2975 


SAU101197 


5393 


SAUlc0035_orf 60p 


12300 


S1M10000036D11 


2975 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


S 1 Ml 000003 6D 12 


2976 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000036E06 


2977 


SAU100432 


5271 


SAUlc0040_orf 88p 


12450 


SI Ml 000003 6E06 


2977 


SAU202756 


5852 


SAU2c0470 orf lp 


13027 


S1M10000036E08 


2978 


SAU101028 


5370 


SAUlc0043 orf 7p 


12552 


S1M10000036E11 

klAirlA VrvUVIvJwUl a. 


2979 


SAUI01343 


5425 


SAUlcO044 orf 40p 


12619 


S1M10000036F06 


2980 


SAU101242 


5404 


SAUlc0044 orf 18p 


12578 


SI Ml 000003 6F07 


2981 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000036F08 


2982 


SAU200914 


5796 


SAU2c0373_orf 2p 


12837 


S1M10000036F09 


2983 


SAU100532 


5287 


SAUlc0044_orf_198p 


12580 


S1M10000036FI0 


2984 


SAU101586 


5489 


SAUlc0044 orf 242p 


12598 


S 1 Ml 000003 6F11 


2985 


SAU201506 


5818 


SAU2c0432 orf 18p 


12946 


S1M10000036G03 


2986 


SAU1 01545 


5474 


SAUlc0037 orf 132p 


12348 


S1M10000036G07 


2987 


SAU102355 

Ui A-\J A V**»/ %J 


5651 


SAUlc0040 orf 40p 


12435 


S1M10000036G08 


2988 


SAU102336 


5646 


S AU 1 c0045_orf_l 4 6p 


12659 


S1M10000036G11 


2989 


SAU101340 


5423 


SAUlc0038 orf 82p 


12400 


S1M10000036H01 


2990 


SAU101793 


5534 


SAUlcO032 orf 14p 


12218 


S1M10000036H02 


2991 


SAU102117 


5603 


SAUlc0027_orf 6p 


12181 


S 1 Ml 000003 6H03 


2992 


SAU1 02909 


5743 


SAUlc0036_orf 16p 


12315 


S1M10000036H04 


2993 


SAU102909 


5743 


SAU 1 c0036_orf_I 6p 


12315 


S1M10000036H05 


2994 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000036H06 


2995 


SAU102292 


5638 


SAUlc0038__orf lOp 


12368 


S1M10000036H08 


2996 


SAU1 02909 


5743 


SAUlc0036_prf_16p 


12315 


S1M1OOOO036H11 


2997 


SAU101653 


5504 


SAU 1 c0042_orf_124p 


12493 


S1M10000037A02 


2998 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


SI Ml 0000037 A02 


2998 


SAU101653 


5504 


SAUlc0042_orf_I24p 


12493 


S1M10000037A03 


2999 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000037A03 


2999 


SAU101549 


5476 


SAUlc0043_orf64p 


12549 


S1M10000037A03 


2999 


SAU101576 


5488 


SAUIc0044_orf.t05p 


12554 


S1M10000037A06 


3000 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000037A08 


3001 


SAU102669 


5728 


SAUlc0024_oif.7p 


12160 


S1M10000037A09 


3002 


SAU101455 


5456 


SAUIc0045_orf 250p 


12686 


S1M10000037A09 


3002 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000037A11 


3003 


SAU101436 


5449 


SAUlc0028_orf23p 


12183 


S1M10000037A12 


3004 


SAU200914 


5796 


SAU2c0373jorf2p 


12837 


S1M10000037B03 


3005 


SAU101999 


5585 


SAUlc0040_orf_l01p 


12423 
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Genemsrked gene 


full length 

ORF 
Protein Seq 
ID 


SIM10000037B04 


3006 


SAU100767 


5323 


SAUlc0044_orfj92p 


12579 


S1M10000037B05 


3007 


SAU102578 


5701 


SAUlc0039_orf_61p 


12411 


S1M10000037B06 


3008 


SAU101806 


5546 


SAUlcO032_orf25p 


12230 


S1M10000037B06 


3008 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000037B07 


3009 


SAU101915 


5577 


SAUlc0040_orf72p 


12439 


S1M10000037B08 


3010 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000037B10 


3011 


SAU101346 


5427 


SAUlc0044_orf_43p 


12621 


S1M10000037B11 


3012 


SAU101399 


5443 


SAUlc0036_orf_34p 


12325 


S1M10000037B12 


3013 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000037C05 


3014 j 


SAU101482 


5461 


SAUlc0015_orfJ0p 


12123 


S1M10000037C06 


3015 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000037C07 


3016 


SAU101641 


5501 


SAUlc0029_orfJ2p 


12193 


S1M10000037C08 


3017 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000037C09 


3018 


SAU101818 


5553 


SAUlc0038_orf20p 


12369 


S1M10000037C10 


3019 


SAU101752 


5522 


SAUlcOQ40_orf_85p 


12447 


SIM10000037D04 


3020 


SAU102283 


5634 


SAUlc0006_orf_Ip 


12119 


S1M10000037D05 


3021 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


SIM10000037D06 


3022 


SAU101996 


5584 


SAUlc0040_orf_99p 


12456 


S1M10000037D09 


3023 


SAU102246 


5619 


SAUlc0043_orf_30p 


12542 


SIM10000037D12 


3024 


SAU101999 


5585 


SAUlc0040_orfJ01p 


12423 


S1M10000037E02 


3025 


SAU102447 


5672 


SAUlc0045_orf_24p 


12685 


S1M10000037E02 


3025 


SAU102448 


5673 


SAUlc0045_orf_23p 


12681 


S1M10000037E03 


3026 


SAU100813 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000037E06 


3027 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


S1M10000037E08 


3028 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


SIM10000037E08 


3028 


SAU100140 


5235 


SAUlc0032_orf7p 


12258 


S1M10000037E09 


3029 


SAU102049 


5595 


SAUlc0039_orf_68p 


12416 


S1M10000037E10 


3030 


SAU101444 


5451 


SAUlc0038_orf_46p 


12381 


S1M10000037E11 


3031 


SAU201571 


5824 


SAU2c0447_orfJ7p 


12997 


SIM10000037E12 


3032 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000037F02 


3033 


SAU100776 


5327 


SAUlc0041_orf72p 


12482 


SIMI0000037F03 


3034 


SAU101339 


5422 


SAUlc0038_orf_81p 


12399 


SIM10000037F04 


3035 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


S1M10000037F05 


3036 


SAU101807 


5547 


SAUlc0032j>rf_26p 


12231 


SIM10000037F06 


3037 


SAU102585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000037F06 


3037 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000037F07 


3038 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


SLM10000037F07 


3038 


SAU301433 


5895 


SAU3cl420_orf_2p 


13118 


SIM10000037F08 


3039 


SAU203001 


5859 


SAU2c0412_orfJ5p 


12894 


SIM10000037F08 


3039 


SAU203007 


5860 


SAU2c0412_orf_10p 


12893 


SIM10000037F09 


3040 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000037F10 


3041 


SAU200468 


5781 


SAU2c0429_orfJ9p 


12937 


SIM10000037G01 


3042 


SAU102502 


5690 


SAUlc0045_qrf_273p 


12689 


SIM10O0O037GO1 


3042 


SAU102503 


5691 


SAUlc0045_orf_274p 


12690 


S1M10000037G02 


3043 


SAU100658 


5303 


SAUlc0038_orf_59p 


12388 


S1M10000037GO3 


3044 


SAU101344 


5426 


SAUlc0044_orf_41p 


12620 


SIM10000037G06 


3045 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1MI0000037G07 


3046 


SAU103038 


5757 


#N/A 


m/A 
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Protein Seq 
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S1M10000037G08 


3047 


SAU 100970 


5365 


SAUlc0043 orf 197p 


12529 


S1M1O000037G1O 


3048 


SAU100062 


5225 


SAUlc0035joif 98p 


12309 


S1MI0000037H02 


3049 


SAU102059 


5597 


SAUlc0034 orf 5lp 


12286 


S1M10000037H03 


3050 


SAU100114 


5228 


SAUlc0043_prf 225p 


12535 


S1M10000037H05 


3051 


SAU100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000037H07 


3052 


SAU101571 


5483 


SAUlc0044 orf 210d 


12585 


S1MI0000037H08 


3053 


SAU200928 


5798 


SAU2c0365 orf 5o 


12815 


S1M10000037H09 


3054 


SAU100140 


5235 


SAUlcO032 orf 7d 


12258 


S1M10000037H1 1 


3055 


SAU 100608 


5297 


SAUlc0034 orf 69o 


12293 


kJ A XtX X \J wWU — T_J UilA/T 


3056 


SAU101275 


5412 


SAUlc0044 orf 257o 


12604 


S1M10000038A07 


3057 


SAU 1004 14 


5270 


SAUlc0022 orf 24n 


12148 


S 1M 1 000003 8A08 

v X ATA L V WV V** tf«lVv 


3058 


SAU 102059 


5597 


SAUlc0034 orf 5 Id 


12286 


S1M10000038A09 


3059 


SAU 1003 07 


5257 


SAIJlc0036 orf 134n 


12313 


S1M10000038A1 1 


3060 


SAU 100547 


5290 


SAUle0032 orf 3n 


12240 


SIM 1000003 8A12 


3061 


SAU1 01799 


5539 


SAUlc0032 orf 19n 


1 2223 i 


S1M10000038B01 

U X AvA X \J\J\J\J\JmJ UXiV X 


3062 


SAU 10 1483 


5462 


SAUlc0015 orf IId 


12124 


S1M1O000038BO3 


3063 


SAU1 01360 


5431 


SAUle0044 orf lOQn 


12555 


S1M10000038B07 


3064 


SAU 1 02433 


5668 


SAUIc0045 orf 37o 


1 270 1 


S1M10000038B08 


3065 


SAU 100308 


5258 


RAUlc0036 orf 133o 


12312 


S1M10000038B09 


3066 


SAU1 01652 

u**v/ x V X \J%J ±+ 


5503 


SAUlc0042 orf 123d 


12492 


S1M1O000O38BO9 


3066 


SAU 101653 


5504 


SAUlc0042 orf 124o 


12493 


S1M10000038B12 


3067 


SAU102764 


5734 


SAUlc0044 orf 56d 


12625 


S1M10000038CO1 


3068 


SAU 10 1652 


5503 


SAUlc0042 orf 123o 


12492 


S1M10000038C02 


3069 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000038C06 


3070 


SAU 1 01320 


5420 


SAUlc00I5 orf 16n 

Uilw IwllVILJ vl 1 1UU 


12128 


S1M10000038C08 


3071 


SAU 102 132 


5605 


SATJlc0027 orf 19n 


12177 


S1M10000038C10 


3072 


SAU 101346 


5427 


SAUlc0044 orf 43d 


12621 


S1M10000038C10 


3072 


SAU101347 


5428 


SAUlc0044 orf 44d 


12622 


S1M10000038C11 


3073 


SAU 1 02602 


5708 


SAUlc0032 orf 5d 


12249 


S1M10000038C12 


3074 


SAU1 01792 


5533 


<%AUlc0032 orf 13n 


12217 


SIM10000038D02 


3075 


SAU 10 1842 


5557 


SATJlc0042 orf 9n 


12510 


S1M10000038D05 


3076 


SAU1 01653 


5504 


SAUIc0042 orf 124d 


12493 


S1M10000038D07 


3077 


SAU 101652 


5503 


SAUlc0042 orf 123d 


12492 


S1M10000038D08 


3078 


SAU101341 


5424 


SAUlc0044 orf 38d 

UilU IwUl/T i vll JUL/ 


12618 


S1M10000038D08 


3078 


SAU301275 


5892 


SAU3cl365 orf 2p 


13103 


S1M10000038D09 


3079 


SAU100887 


5350 


SAUlc0018 orf 15p 


12138 


S1M10000038D1O 


3080 


SAU 101653 


5504 


SAUlc0042 orf 124p 


12493 


SIM10000038DI1 


3081 


SAU101300 


5415 


SAUlc0044 orf 113d 

UJiv X W VTT \<1 X XX v l# 


12557 


S1M10000038DI1 


3081 


SAU101365 


5432 


SAUlc0044 orf 112p 


12556 


S1M10000038D12 


3082 


SAU1 00752 


5322 


SAUlc0043 orf 183p 


12524 


S1M10000038D12 


3082 


SAU100952 


5358 


SAUlc0043 orf 182d 


12523 


S1M10000038E01 


3083 


SAU101814 


5551 


SAUlc0032 orf 32o 


12237 


S1M10000038E02 


3084 


SAU101842 


5557 


SAUlc0042_prf9p 


12510 


S1M10000038E03 


3085 


SAU200928 


5798 


SAU2c0365_.orf.5p 


12815 


S1M10000038E04 


3086 


SAU101573 


5485 


SAUlc0044_prf_212p 


12587 


S1M10000038EO5 


3087 


SAU101653 


5504 


SAUlc0042_orf_l24p 


12493 


S1M10000038E06 


3088 


SAU1 02231 


5614 


SAUlc0(M3_orfJ8p 


12527 


SIM10000038E06 


, 3088 


SAU102232 


5615 


SAUlc0(W3j>rfJ9p 


12530 
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(proiemj 
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ryot? 
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ID 


S1M10000038E07 


3089 


SAU200593 


5786 


SAU2c0327_orf_lp 


12784 


S1M10000038E10 


3090 


SAU201558 


5823 


SAU2c0434_oif_5p 


12954 


SIM10000038E12 


3091 


SAU100838 


5337 


SAUlc0031_orf_12p 


12211 


S1M10000038E12 


3091 


SAU100839 


5338 


SAUlc0031_orf_llp 


12210 


S1M10000038F03 


3092 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000038F04 


3093 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


SIM10000038F04 


3093 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


SIM10000038F05 


3094 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


SIM10000038F05 


3094 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


S1MI0000038F06 


3095 


SAU101189 


5392 


SAUIc0033_orf_25p 


12264 


SIM10000038F08 


3096 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000038F09 


3097 


SAU201666 


5830 


SAU2c0442j>rf_llp 


12981 


S1M10000038F10 


3098 


SAU101197 


5393 


SAUlc0035_orf60p 


12300 . 


S1M10000038F11 


3099 


SAU100747 


5320 


SAUlc0044_orf_235p 


12597 


SIM10000038F12 


3100 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


SIM10000038G01 


3101 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


SIM1000O038GO3 


3102 


SAU100158 


5238 


SAUlc0040jorf_80p 


12443 


SIM10000038G04 


3103 


SAU100475 


5276 


SAUlc0036_orf61p 


12337 


SIM10000038G06 


3104 


SAU101189 


5392 


SAUlc0033_orf25p 


12264 


S1M10000038G08 


3105 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000038G10 


3106 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000038G11 


3107 


SAU100123 


5230 


SAUlc0043_orf_189p 


12526 


S1M1OO00038G11 


3107 


SAU1 02001 


5586 


SAUlc0040_orf_102p 


12424 


SIM10000038G12 


3108 


SAU101184 


5391 


SAUlc0035_orf_80p 


12305 


SIM10000038H03 


3109 


SAU101798 


553S 


SAUlc0032_orf_18p 


12222 


SIM10000038H07 


3110 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000038H09 


3111 


SAU1 02340 


5647 


SAUlc0045_orfJ49p 


12660 


S1M1OOO0038H11 


3112 


SAU101452 


5455 


SAUlc0045_orf_247p 


12684 


SIM100Q0039A02 


3113 


SAU100496 


5279 


SAUlc0041_orf_83p 


12484 


SIM10000039A02 


3113 


SAU301004 j 


5882 


SAU3cl255_orfJp 


13079 


SIM10000039A05 


3114 


SAU100964 


5363 


SAUlc0044_orf_86p 


12641 


S1MI0000039A05 


3114 


SAU10O965 


5364 


SAUlc0044_orf_87p 


12642 


S1M10000039A07 


3115 


SAU100131 


5232 


SAUlc0043_orf_i56p 


12517 


S1M10000039A08 


3116 


SAU100522 


5284 


SAUlc0044_orf_249p 


12599 


S1M10000O39A11 


3117 


SAU100613 


5299 


SAUlc0015_orfJ4p 


12126 


S1M10000039A12 


3118 


SAU301465 


5896 


^AU3cl429_orf_4p 


13121 


S1M10000039B02 


3119 


SAU101455 


5456 


SAUlc0045_orf_250p j 


12686 


S1M10000039B02 


3119 


SAU200916 


5797 


SAU2c0373_orf4p 


12838 


S1M10000039B06 


3120 


SAU102350 


5649 


SAUIc0040_orf_36p 


12433 


S1M10000039B07 


3121 


SAU101869 


5566 


SAUlc0036lorf_24p 


12321 


S1M10000039B10 


3122 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


SIM10000039B12 


3123 


SAU301118 


5886 


SAU3cl305_orf_3p 


13086 


S1M10000039C04 


3124 


SAU102252 


5621 


SAUlc0032_orf48p 


12241 


S1M10000039C06 


3125 


SAU100633 


5301 


SAUlc0043_orf_147p 


12515 


S1M10000039C07 


3126 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


SIMI0000039C09 


3128 


SAUI00414 


5270 


SAUic0022_oif24p 


12148 


S1M1OO00039C1O 


3129 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 | 
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PCT/US01709180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


foil length 

ORF 
Protein Seq 
ID 


S1M10000039CH 


3130 


SAU200657 


5789 


#N/A 


#NZA 


S1M10000039D02 


3131 


SAU201403 


5815 


SAU2c0423 orf3p 


12913 


S1M10000039D09 


3132 


SAU102294 


5639 


SAUlc0044_orf 288p 


12610 


S1M10000039D09 


3132 


SAU301080 


5885 


SAU3cl287 orf lp 


13083 


S1M10000039D10 


3133 


SAU100323 


5261 


SAUlc0044 orf 171n 


12575 


S1M10000039E01 


3134 


SAU 102264 


5628 


SAUlc0032 orf 60p 


12250 


S1M10000039E08 


3135 


SAU100412 

\J X X mm 


5269 


SAUlc0029 orf 38p 


12197 


SI Ml 000003 9E09 


3136 


SAU100056 


5223 


SAUlc0044 orf 176o 


12577 


SI Ml DQ00039F 1 0 


3137 


SAU102394 


5659 


SAUlc0033 orf 41p 


12271 


S1M10000039F10 


3137 


SAU301118 


5886 


SAU3cI305 orf 3p 


13086 


SI Ml 000003 9F 1 1 


3138 


SAU 102473 - 


5680 


SAUlc0026 orf 30n 


12173 


S1M10000039F02 


3139 


SAU201571 


5824 


SAU2c0447 orf 17n 


12997 


S 1 Ml 0000039Fft 3 


3140 


SAU1 02527 


5693 


SAUlc0032 orf 9n 


12260 


S1M1 0000039FOS 


3141 


SAU1001 18 


5229 


SAUlc0015 orf 13n 


12125 


S1M1 000003 9F07 


3142 


SAU 102531 


5694 


SAUlc0045 orf 186p 


12667 


S1M10000039F08 

O 1 IVl 1 UVA/UUJ71 UO 


3143 


SAU100158 


5238 


SAUlc0040 orf 80d 


12443 


S 1 M 1 000003 9F09 


3144 


SAU200157 


5776 


#N/A ■ 


#N/A 


S 1 Ml 000003 9F10 

LJllVll WUUUJ71 1 \J 


3145 


SAU1 00059 


5224 


SAUlc0045 orf 1 On 


12652 


S 1 Ml 000003 9F 12 


3 14^ 


SAU 10 1565 


5480 


SAUlc0022 orf 8o 


12151 


SI Ml 000003 9G03 


3147 


SAU 101653 


5504 


SAUlcO042 orf 124o 


12493 


S1M1 0000039G04 


3148 


SAU 102292 


5638 


SAUlc0038 orf 10d 


12368 


S1M10000039G07 


3149 


SAU 1009 52 


5358 


SAUlc0043 orf 182p 


12523 


SI Ml 0000039G07 


3149 


SAU 10 1039 


5373 


SAUlc0043 orf 181p 


12522 


S1M10000039G10 


3150 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M10000039H02 


3151 


SAU102585 


5703 


SAUlc0044 orf 289p 


12611 


S 1 Ml 000003 9H02 

l7 1 1»1 1 vvUvvJ 7ilw*' 


3151 


SAU201773 


5834 


SAU2c0446 orf 4d 


12996 


S1M1 000003 9H03 


3152 


SAU 1003 13 


5259 


SAUlc0045 orf 153p 


12661 


S1M1 000003 9H03 


3152 


SAU100359 


5264 


SAUlc0032 orf 35p 


12239 


S1M10000039H03 


3152 


SAU200297 


5778 


SAU2c0274 orf 2p 


12739 


S 1M1 0000039H04 


3153 


SAU101752 


5522 


SAUlc0040 orf 85p 


12447 


S 1 M 1 0000039H06 


3154 


SAU 102283 


5634 


SAUlc0006 orf lp 


12119 


S 1 M 1 000003 9H07 


3155 


SAU 100793 


5329 


SAUlc0028 orf 52n 


12188 


S1M1 000003 9H07 


3155 


SAU301433 


5895 


SAU3cl420 orf 2p 


13118 


S1M1 000003 9H08 


3156 


SAU1 02440 


5671 


SAUlc0045 orf 30p 


12692 


SIM10000040A04 


3157 


SAU 100040 


5221 


SAU1 c0043_orf_217p 


12533 


S1M10000040A05 


3158 


SAU1 02671 


5729 


SAUlc0024 orf 9p 


12161 


SIMI0000040A07 


3159 


SAU101028 


5370 


SAUlc0043 orf 7p 


12552 


S1M10000040A08 


3160 


SAU200157 


5776 


#N/A 


#N/A 


SIM10000040A10 


3161 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000040A11 


3162 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000040B01 


3163 


SAU101461 


5457 


SAUlc0045_orf_234p 


12680 


S1M10000040B03 


3164 


SAU102102 


5600 


SAUlc0045_orf_340p 


12696 


SIM10000040B07 


3165 


SAU101432 


5448 


SAUlc0028 - orf27p 


12184 


SIM10000040B11 


3166 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 • 


SIM10000040C03 


3167 


SAU201971 


5841 


SAU2c0455_orfJ7p 


13015 


SIM10000040C03 


3167 


SAU301363 


5894 


#N/A 


#N/A 


SIM10000040C04 


3168 


SAU102551 


5698 


SAUlc0045_orf_206p 


12672 


SIM10000040C05 


3169 


SAU102534 


5696 


#N/A 


#N/A 
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TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fall length 

URF 
Protein Seq 

n> 


S1M10000040C06 


3170 


SAU101247 


5405 


SAUlcOQ43_orfJ36p 


12512 


S1M10000040C07 


3171 


SAU1 00970 


5365 


SAUlc0043_orfJ97p 


12529 


S1M10000040C08 


3172 


SAU101197 


5393 


SAUlc0035_orf_60p 


12300 


S1MI0000040C10 


3173 


SAU2018I0 


5836 


SAU2c0308_orf2p 


12769 


S1M10000040CIO 


3173 


SAU202174 


5845 


SAU2cQ412_orf3p 


12895 


S1M10000040C10 


3173 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000040C11 


3174 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000040D01 


3175 


SAU101806 


5546 


SAUlc0032_prf_25p 


12230 


S1M10000040D01 


3175 


SAU1 01807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000040D03 


3176 


SAU102200 


5611 


SAUlc0045_orfJ68p 


12665 


S1M10000040D03 


3176 


SAU102201 


5612 


SAUlc0045_orf_169p 


12666 


S1M10000040D08 


3177 


SAU100633 


5301 


SAUlc0043_orfJ47p 


12515 


S1M10000040D09 


3178 


SAU101632 


5499 


SAUlc0039_prf_3p 


12407 ; 


S1M10000040D11 


3179 


SAU101546 


5475 


SAUlc0037_orf_133p 


12349 


S1M10000G40E01 


3180 


SAU100916 


5353 


SAUlc0038_orf_71p 


12394 


S1M10000040E02 


3181 


SAU101845 


5558 


SAUlc0042_orf_7p 


12506 


S1M10000040E04 


3182 


SAU101546 


5475 


SAUlc0037_orM33p 


12349 


S1M10000040E05 


3183 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000040E06 


3184 


SAU101545 


5474 


SAUlc0037_prfJ32p 


12348 


S1M10000040E07 


3185 


SAU101006 


5367 


SAUlc0028_orf„59p 


12190 


S1M10000040E09 


3186 


SAU102605 


5710 


SAUlc004i_orf_49p 


12470 


S1M10000040E10 


3187 


SAU100714 


5312 


SAUlc0044_orf_74p 


12635 


S1M10000040E11 


3188 


SAU101226 


5398 


SAUlc0035_orf2p 


12298 


S1M10000040E12 


3189 


SAU102503 


5691 


SAUlc0045_orf 274p 


12690 


S1M10000040E12 


3189 


SAU201380 


5812 


SAU2c0426_orfJlp 


12922 


S1M10000040FOI 


3190 


SAU101226 


5398 


SAUlc0035_orf_2p 


12298 


S1M10000040F02 


3191 


SAU101614 


5494 


SAUlc0044_orf_9p 


12649 


S1M10000040F03 


3192 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000040F04 


3193 


SAU1 00123 


5230 


SAUlc0043_orf_189p 


12526 


S1M10000040F04 


3193 


SAU102001 


5586 


SAUlc0040_orf_102p 


12424 


S1MI0000040F04 


3193 


SAU103159 


5762 


SAUIc0045_orf_204p 


12670 


S1M10000040F04 


3193 


SAU201827 


5837 


SAU2c0449_orf_21p 


13002 


S1M10000040F05 


3194 


SAU1 02232 


5615 


SAUlc0043_orf_19p 


12530 


S1M10000040F06 


3195 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1MI0000040F08 


3196 


SAU3 00713 


5875 


SAU3cll04_orf_lp 


13058 


S1M10000040F09 


3197 


SAU101610 


5492 


SAUlc0044_orf_5p 


12629 


S1M10000040F12 


3198 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000040G01 


3199 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000040G02 


3200 


SAU200561 


5783 


SAU2c0324_orfJp 


12779 


S1MIOOOD040G02 


3200 


SAU301773 


5901 


SAU3cl509_orf_2p 


13157 


S1M10000040G04 


3201 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000040G07 


3202 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M100Q0040G08 


3203 


SAU101752 


5522 


SAUlc0040_orfL85p 


12447 


S1M10000040G12 


3204 


SAU101421 


5446 


SAUlc0042_orf_138p 


12498 


S1M10000040H02 


3205 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000040H03 


3206 


SAU100414 


5270 


SAUlc0022_orf.24p 


12148 


S1M10000040H04 


3207 


SAU200914 


5796 


SAU2c0373jorf_2p 


12837 


S1M10000040H05 


3208 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 
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Clone name 


Clone 
SeqID 


PathoSetj Locos 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 

ID 


S 1 Ml Q00G040H07 


3209 


SAU 100921 


5355 


SAUlc0038 orf 76p 


12396 


S 1 Ml 0000040H 10 

kJ 1 ivi ■ uwu\rtvi 1 1 u 


3210 


SAU202039 


5843 


SAU2c0452 orf 20d 


13009 


S1M1000004LA03 


3211 


SAU 102054 


5596 


SAUlc0039 orf 74p 


12417 


SI Ml 000004 1B02 

V A 1*11 WV W» A L>V£» 


3212 


SAU 101 592 

x v x X/ A 


5490 


SAUlc0039 orf 37p 


12406 


SIM1 000004 1B03 


3213 


SAU101592 


5490 


SAUlc0039 orf 37p 


12406 


SIM10000041B05 

V x xvx 1 X/X/VVV~T 1 1 /v +/ 


3214 


SAU 10 1798 

V X. V* Al V X / ✓ X# 


5538 


SAUlcO032jorf_18p 


12222 


SI Ml 0000041 R06 


3215 


SAU301620 


5899 


SAU3cl478 orf 2o 


13140 


S 1 Ml 0000041 B07 


3216 


SAU101145 


5384 


SAUlc0035 orf 43d 


12299 


S1M10000041T*19 

u llYllUUUUUt VDX.it 


1217 


SAT 11 02725 


5733 


SAUI0OM6 orf 68 n 

kWU 1 WUJU Ull Uv u 


12338 


SI Ml 000004 IPOR 

O 1 i»l J UuuVArt 1 V^U O 


3218 


SAT 1 102607 


5712 


SAUlc0041 orf 51p 


12472 


s 1 mi nnono4 1 par 

O llVllUUUuut l\_AJO 


1? IR 


CAT n 02044 

OAU I UA/tt 


5749 


SATJlc0041 orf 47n 

jrv vj x w ut 1 uii ™ / u 


12468 


c 1 Ml 0000041 PI 0 

O 1 1V1 1 uuuuVt 


1219 


SATI1017R4 

uAVJIUI / Ot 


5530 


SAUlc0037 orf 46n 

kJAU 1 vUU</ / UU tup 


12355 


ci iv/fi 000004 in 1 

O 1 1V11 UUUUUt 1 


3220 


SA1I101570 


5482 


SAUlc0044 orf 209o 


12584 


S 1 Ml OflOOOd 1 nnfi 

0 1 1V1 1 UUUUVt 1 J-AAJ 




SATI101777 


5527 


SATJlc0017 orf 39n 

kJAUl wUJ / Ull J^ls 


12352 


S 1 Ml 0000041 D07 

O 1. ivll UUUUUt I l^U # 


3222 


SAII1 02639 


5724 


#N/A 


#N/A 


SIM10000041D0R 

kJ iiviiuuuuut l.A✓uo 


3223 


SAU200030 

\j auuuj u 


5772 


SAU2c0282 orf 3d 


12745 


slMlooooo41^1n 

O I lYll UUUUUt VxJ 1U 


3224 


SAU101571 


5485 


SAUlc0044 orf 21 2n 


12587 


SI Ml 000004 ID 12 

kJ 1 1V1 1 UUUUUt IL/ It, 


3225 


SAU1 02658 


5726 


SAUlc0045 orf 12lp 


12654 


SI Ml 0000041 F01 

u I IVil UUUUUt 1E<U»/ 


3226 


SAT 11 01 571 


5485 


SAUlc0044 orf 212n 


12587 


SI Ml 000004 1 F06 

O 1 1V1 1 UUU UU^ 1 EAJv 


3227 


SAII101996 

k-J/kU 1 U I 77U 


5584 


SAUlc0040 orf 99n 

ujiuivvvtv ui 1 /y y 


12456 


SI Ml 0000041 F09 


3228 


SAU201236 


5808 


SAU2c0409 orf 10d 

WiX XV mWXJ Tvy vl A. x yj A/ 


12891 


SIM10000041F12 


3229 


SAU1 00952 


5358 


SAUlc0043 orf 182p 


12523 


SI Ml 0000041 F03 

kJ 1 1V1 1 UUu UUt 11 V/ J 


3230 


SAU101571 


5483 


SAUlc0044 orf 21 On 


12585 


SI Ml 0000041 F03 

ij L J.VX i UUUU Ut 1 JT UJ 


3230 


SAU101572 

U/\U 1U1 J III 


5484 


SAUlc0044 orf 21 In 


12586 


SI Ml 0000041 Fl 1 


3231 


SAU1021 17 

UAU 1 UX» 11/ 


5603 


SAUlc0027 orf 6n 

U/lw XXriXJVf^t # VAX XJLf 


12181 


S 1 Ml 0000041 Fl 1 


3232 


SAT 1102480 


5684 


SAUlc0039 orf IOOn 

L/ikv ivuuj/ mi ivwu 


12404 


SIM1000004IF12 


3232 


SAT J 102481 


5685 


SAUlc0039 orf 99d 


12422 


SIM10000041G01 

O llVll UUU UUt AVJU1 


3233 


SAU1 00532 


5287 


SAUlc0044 orf 198o 


12580 


S 1 Ml 000004 1G06 

O 1 IVX I UUUUUt 1 VJUU 


3234 


SAU 102345 

uAU 1 UAJtJ 


5648 


SAUlc0045 orf !25o 

UAUIWVtJ Ull. laJ^ 


12655 


SI Ml 000004 IGOR 

V L IVllwvvvT A VJUU 


3235 


SAU101546 


5475 


SAUlc0037 orf 133p 


12349 


S1M10000041G10 

O 1 1V1 J UUUUUt i VJ 1 u 


3236 


SAT 11 00866 


5344 


SAUlc0044 orf IOOn 


12553 


SIM10000041G11 

kJ 1 1V1 1 UUUUUt J VJ 1 I 


3237 


SAU101802 


5542 


SAUlc0032 orf 22d 


12227 


SI Ml 0000041 H01 

kJ 1 1V1 1 UUUUUT 1 11U 1 


3238 


SAU101198 

unu tvii/u 


5394 


SAUlc0035 orf 61d 

U«xv IvvvJ^ VXX. u 1 u 


12301 


S1M10000041H04 

kJ 1 1V1 1 UU Uwv 1 1 1 AUt 


3239 


SAU1 00497 

Ull \J X x/x/ # ^ / 


5280 


SAUlc0018 orf 3d 

UiXw 1 VUV4 U VAX. V 


12140 


SI Ml 000004 1H05 


3240 


SAU 100242 


5246 


SAUlc0036 orf 5d 

uAvlvVVJu VAX *'H 


12336 


S1M10000041H07 

V llvii x/w vvu ^ lllv / 


3241 


SAU1 02486 


5687 


SAUlc0039 orf_93p 


12420 


SI Ml 000004 1H07 


3241 


SAU1 02487 


5688 


SAUlc0039 orf 92p 


12419 


S1M10000041H08 


3242 


SAU301133 


5887 


SAU3cl311_orf_3p 


13087 


S 1 Ml 000004 1H09 

kJ 1 1 vjl a x/vwx/^ 1 x ivy 


3243 


SAU 103 169 


5763 


SAU1 c0045_orf_230p 


12678 


SI Ml 000 0042 A04 

kJ A It X a v/v/v/ vv tam X\#c 


3244 


SAU201236 


5808 


SAU2c0409_orf_l0p 


12891 


S1M10000042A05 

XXTX X X/X/X/X/x/ » Art X.X/*/ 


3245 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S 1 M 1 OO00042AO6 


3246 


SAU1 02578 


5701 


SAUlc0039 orf 61d 


12411 


SIM10000042A07 


3247 


SAU100633 


5301 


SAUlc0043_orf_147p 


12515 


S1M10000042A09 


3248 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000042A11 


3249 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000042A12 


3250 


SAU1 01632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000042B02 


3251 


SAU202736 


5851 


SAU2c0426_orf_7p 


12927 


SIM10000042B03 


3252 


SAU101907 


5574 


SAUlc0040lorf.79p 


12442 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


fuU length 

ORF 
Protein Seq 

n> 


S1M10000042B06 


3253 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000042B07 


3254 


SAU101343 


5425 


SAUlc0044_orf40p 


12619 


S1M10000042B08 


3255 


SAU100443 


5274 


SAUlc0036jorf_55p 


12333 


S1M10000042B09 


3256 


SAU101802 


5542 


SAUlc0032_orf_22p 


12227 


S1M10(K)0042B10 


3257 


SAU100141 


5236 


SAUlc0032_oif8p 


12259 


S1M10000042B10 


3257 


SAU102527 


5693 


SAUlc0032_orf_9p 


12260 


SIM100G0042B11 


3258 


SAU101815 


5552 


SAUlc0032_orf33p 


12238 


S1M10000042B12 


3259 


SAU101653 


5504 


SAUlc0042_orf_124p 


12493 


S1M10000042C02 


3260 


SAU100617 


5300 


SAUlc0035_orf_102p 


12295 


SIM10000042C06 


3261 


SAU102032 


5591 


SAUlc0029_orf_47p 


12198 


S1M10000042C10 


3262 


SAU101495 


5467 


SAUlc0037_orf65p 


12360 


S1M10000042C11 


3263 


SAU103037 


5756 


SAUlc0044_orf_303p 


12613 


S1M10000042D04 


3264 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


S1M1OOO0042DO7 


3265 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000042DIO 


3266 


SAU203296 


5863 


SAU2c0442_orfJ8p 


12983 


S1M10000042D11 


3267 


SAU102663 


5727 


SAUlc0024_orf_2p 


12158 


S1M10000042E03 


3268 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000042E06 


3269 


SAU102433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000042E08 


3270 


SAU103198 


5766 


#N/A 


#N/A 


S1M10000042F01 


3271 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000042F02 


3272 


SAU101891 


5571 


SAUlc0034_orf30p 


12281 


SIM10000042F05 


3273 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


SIM10000042F06 


3274 


SAU100773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000042F08 


3275 


SAU100162 


5239 


SAUlc0044__orf_206p 


12583 


S1MI0000042F09 


3276 


SAU100246 


5247 


SAUlc0042_prf_130p 


12496 


S1M1000G042F09 


3276 


SAU300998 


5881 


SAU3cl253_orf_3p 


13077 


SIM10000042F10 


3277 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SIM10000042F11 


3278 


SAU101653 


5504 


SAUlc0042j>rf_124p 


12493 


S1M10000042G01 


3279 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


SIM10000042G03 


3280 


SAU101220 


5396 


SAUlc0044_orf_94p 


12645 


SIM10000042G08 


3281 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000042G09 


3282 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIM10000042G12 


3283 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


SIM10000042H05 


3284 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


SIM10000042H07 


3285 


SAU100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000042H11 


3286 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


SLM10000043A02 


3287 


SAU203001 


5859 


SAU2c0412_orf_15p 


12894 


SIM10000043A03 


3288 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


SIM10000043A04 


3289 


SAU200088 


5775 


SAU2c0159_orf_lp 


12724 


S1M10000043A06 


3290 


SAU100077 


5226 


SAUlc0043_orfJ78p 


12520 


S1M10000043A07 


3291 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000043A08 


3292 


SAU101543 


5473 


SAUlc0037_orfJ30p 


12346 


S1M10000043AIO 


3293 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


SI Ml 0000043 All 


3294 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


SIM10000043A12 


3295 


SAU100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000043B01 


3296 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000043B02 


3297 


SAU1 00059 


5224 


SAUlc0045_oifJ0p 


12652 


S1M10000043B07 


3298 


SAU101922 


5578 


SAUlc0040_orf_66p 


12438 
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S1M10000043B07 


3298 


SAU200345 


5779 


SAU2c0292_orf3p 


12751 


S1M10000043B08 


3299 


SAU100313 


5259 


SAUlc0G45_orfJ53p 


12661 


S1M10000043B08 


3299 


SAU100359 


5264 


SAUlc0032_orf35p 


12239 


S1M10000043B08 


3299 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000043B09 


3300 


SAU100521 


5283 


SAUlc0044_orf_250p 


12600 


S1MI0000043B10 


3301 


SAU100436 


5273 


SAUlc0023_orf20p 


12154 


S1M10000043B12 


3302 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


S1M10000043C02 


3303 


SAU101777 


5527 


SAUlc0037_orf39p 


12352 


S1M10000043C07 


3304 


SAU101784 


5530 


SAUlc0037jorf46p 


12355 


S1M10000043C11 


3305 


SAU201403 


5815 


SAU2c0423_orf3p 


12913 


S1M10000043C12 


3306 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000043D01 


3307 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000043D02 


3308 


SAU301465 


5896 


SAU3ci429_orf4p 


13121 


S1M10000043D04 


3309 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000043D10 


3310 


SAU102631 


5721 


SAUlc0045_orf_94p 


12712 


S1M10000043D12 . 


3311 


SAU100496 


5279 


SAUlc0041_orf_83p 


12484 


S1M10000043D12 


3311 


SAU3010O4 


5882 


SAU3ci255_orfJp 


13079 


S1M10000043E02 


3312 


SAU100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000043E02 


3312 


SAU301433 


5895 


SAU3cl420_orf2p 


13118 


S1M10000043E03 


3313 


SAU102032 


5591 


SAUlc0029_orf47p 


12198 


S1M10000043E05 


3314 


SAU102067 


5598 


SAUlc0034_orf_54p 


12287 


S1M10000043E07 


3315 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000043E08 


3316 


SAU101344 


5426 


SAUlc0044_orf_4lp 


12620 


S1M10000043E1O 


3317 


SAU100186 


5242 


SAUlc0036_orfJ9p 


12317 


S1M10000043E11 


3318 


SAU102498 


5689 


SAUlc0045_orf_270p 


12688 


S1M10000043E11 


3318 


SAU201381 


5813 


SAU2c0426_orf_16p 


12923 


S1M10000043E12 


3319 


SAU101752 


5522 


SAUlcOO40j)rf_85p 


12447 


S1M10000043F01 


3320 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


S1M10000043F01 


3320 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M10000043F05 


3321 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


SIM10000043F07 


3322 


SAU102447 


5672 


SAUlc0045_orf_24p 


12685 


S1M10O00O43F07 


3322 


SAU102448 


5673 


SAUlc0045_orf_23p 


12681 


S1M10000043F08 


3323 


SAU101344 


5426 


SAUlc0044_orf41p 


12620 


S1M10000043F09 


3324 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000043GO1 


3325 


SAU100059 


5224 


SAUlc0045_oif_10p 


12652 


S1M10000O43GO4 


3326 


SAU102423 


5667 


SAUlc0030_orf_23p 


12208 


S1M10000043G05 


3327 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000043G09 


3328 


SAU102585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000043G09 


3328 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000043G10 


3329 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000043H01 


3330 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


SiM10000043H01 


3330 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000043H03 


3331 


SAU101803 


5543 


SAUlc0032_orf23p 


12228 


S1M10000043H03 


3331 


SAUI01804 


5544 


#N/A 


#N/A 


S1M10000043H04 


3332 


SAU100128 


5231 


#N/A - 


#N/A 


S1M10000043H04 


3332 


SAU10I549 


5476 


SAUlc0043_orf_64p 


12549 


S1M10000043H04 


3332 


SAU101576 


5488 


SAUlc0044_orf_105p 


12554 


S1M10000043H05 


3333 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 
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PathoSeq Locus 
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Genemarked gene 
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SIM100G0G43H05 


3333 


SAU200059 


5774 


SAU2c0134jorf3p 


12720 


S1M10000043H06 


3334 


SAU1 02417 


5663 


SAUlc0030_orfJ7p 


12204 


SIM10000043H06 


3334 


SAU102863 


5737 


#N/A 


#N/A 


SIM10000043H09 


3335 


SAU302950 


5914 


SAU3cl512_orfJ2p 


13160 


SIM10000043H10 


3336 


SAU101024 


5369 


SAUlc0045_orfWp 


12711 


S1M10000043H11 


3337 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


SIM10000044A02 


3338 


SAU101092 


5381 j 


SAU!c0028_orf9p 


12192 j 


S1M10000044A06 


3339 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000044A08 


3340 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


SIM10000044A09 


3341 


SAU102292 


5638 


SAUlc0038_orfJ0p 


12368 


S1M10000044A11 


3342 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SIM10000044A12 


3343 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000044B01 


3344 


SAU102268 


5630 


SAUlc0032_prf_63p 


12252 


SIM10000044B02 


3345 


SAU101968 


5581 


SAUlc0028_orf_43p 


12187 


SIM10000044B05 


3346 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000044B06 


3347 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


SIM10000044B06 


3347 


SAU102881 


5740 


SAUlc0032_orf_4p 


12242 


S1M10000044B08 


3348 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000044B11 


3349 


SAU101573 


5485 


SAUlo0044_orf.212p 


12587 


S1M10000044B12 


3350 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


SIM10000044C04 


3351 


SAU101793 


5534 


SAUlc0032_orf_J4p 


12218 


S1M10000044C06 


3352 


SAU101614 


5494 


SAUlc0044_orf9p 


12649 


SIM10000044C07 


3353 


SAU100964 


5363 


SAUlcOG44_orf_86p 


12641 


S1M10000044C07 


3353 


SAU100965 


5364 


SAUlc0044_orf_87p 


12642 


SLM1OO00044CO8 


3354 


SAU102909 


5743 


SAUlc0036_orf_16p 


12315 


S1M10000044C11 


3355 


SAU101793 


5534 


SAUlc0032_orfJ4p 


12218 


SIM10000044C12 


3356 


SAU102280 


5632 


SAUlc0038_orf3p 


12378 


SIM10000044D01 


3357 


SAU100546 


5289 


SAUlc0032_orf2p 


12235 


S1M10000044D01 


3357 


SAU102880 


5739 


SAUlc0032_orfJp 


12224 


SIM10000044D04 


3358 


SAU101793 


5534 


SAUlc0032_ortll4p 


12218 


S1M10000044D06 


3359 


SAU101300 


5415 


SAUlc0044_orfJ13p 


12557 


SIM10000044D06 


3359 


SAU101365 


5432 


SAUlc0(M4_orf_U2p 


12556 


SIM10000044D08 


3360 


SAU102270 j 


5631 


SAUlc0032_orf65p 


12253 


S1M10000044D09 


3361 


SAU100131 | 


5232 


SAUlc0043_orf_156p 


12517 


S1M1Q000044D10 


3362 


SAU201197 


5806 


SAU2c0429_oif2p 


12938 


S1M10000044D11 


3363 


SAU101571 


5483 


SAUlc0044_orf_210p 


12585 


SIM10000044D12 


3364 


SAU102231 


5614 


SAUlc0043_orf_18p 


12527 


S1M10000044D12 


3364 


SAU1 02232 


5615 


SAUlc0043_prfJ9p 


12530 


SIM10000044EQL 


3365 


SAU101371 


5435 


SAUlc0033_orf7p 


12275 


S1M10000044E02 


3366 


SAU102283 


5634 


SAUlc0006_orf_lp 


12119 


SIM10000044E06 


3367 


SAU201571 


5824 


SAU2c0447_.orf.17p 


12997 


S1M10000044E07 


3368 


SAU301829 


5902 


SAU3cl5l5j>rfJ7p 


13162 


SIM10000044E09 


3369 


SAU101320 


5420 


SAUlc0015_orfJ6p 


12128 


S1M10000044E10 


3370 


SAU100497 


5280 


SAUlc0018_orfJp 


12140 


SIM10000044E11 


3371 


SAU101270 


5410 


SAUlc0037_orf_89p 


12365 


SIM10000044F02 


3372 


SAU101632 


5499 


SAUlc0039_orf3p 


12407 


S1M10000044F06 


3373 


SAU101756 


5524 


SAUlc0040_orf82p 


12445 


SIM10000044F08 


3374 


SAU101262 


5406 


SAUlc0042_orf_113p 


12488 
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S1M100D0044F10 


3375 


SAU101092 


5381 


SAUlc0028_otf_9p 


12192 


S1M10000044FIO 


3375 


SAU202882 


5855 


SAU2c0381_orf_3p 


12848 


S1M10000044G02 


3376 


SAU1 02933 


5744 


SAUl c003 9_orf_62p 


12412 


S1M10000044G05 


3377 


SAU101242 


5404 


SAUl c0044_orfJ8p 


12578 


S1M10000044G08 


3378 


SAU 102601 


5707 


SAUlc0041_orf_46p 


12467 


S1M10000044G08 


3378 


SAU1 02606 


5711 


SAUlc0041_orf_50p 


12471 


S1M10000044G10 


3379 


SAU101092 


5381 


SAUlc0028__orf 9p 


12192 


S1M10000044G10 


3379 


SAU202882 


5855 


SAU2c0381 orf 3p 


12848 


S1M10000044G11 


3380 


SAU101546 


5475 


SAUlc0037 orf 133p . 


12349 


S 1 Ml 00 00044H06 


3381 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S 1 Ml 0000044H06 


3381 


SAU1 00965 


5364 


SAUlc0044 orf 87p 


12642 


S 1 Ml 0000044H07 


3382 


SAU1 00595 


5294 


SAUlc0043 orf 62d 


12547 


S1M10000044H08 


3383 


SAU101543 


5473 


SAUlc0037 orf 130d 


12346 


S1M10000044H09 


3384 


SAU1 00886 


5349 


SAUlc0018 orf I6p 


12139 


S1M10000044H09 


3384 


SAU1 00887 


5350 


SAUlc0018 orf 15p 


12138 


S1M10000044H10 

X LWX X \J\J kJ\JSJ J t X HU 


3385 


SAU101573 


5485 


SAUlc0044 orf 212d 


12587 


S1M10000044HH 


3386 


SAU 102578 


5701 


SAUlc0039 orf 61p 


12411 


SI Ml 00 00045 A02 


3387 


SAU 100866 


5344 


SAUlc0044 orf lOOp 


12553 


S1M10000045A06 


3388 


SAU1 02602 


5708 


SAUlc0032_orf 5p 


12249 


SI Ml 0000045 A07 


3389 


SAU102378 


5653 


SAUlc0040 orf 61 o 


12437 


S1M10000045A08 


3390 


SAU1 02336 


5646 


SAUlc0045_orf 146p 


12659 


S1M10000045A12 


3391 


SAU201765 


5833 


SAU2c0309 orf 5p 


12770 [ 


S1M10000045BOI 


3392 


SAU101791 


5532 


SAUlc0032 orf I2p 


12216 


S1M10000045B02 


3393 


SAUl 00546 


5289 


SAUlc0032 orf 2p 


12235 


S1M10000045B03 


3394 


SAU200928 


5798 


SAU2c0365 orf 5o 


12815 


S1M10000045B07 


3395 


SAU101803 


5543 


SAUlc0032_orf 23p 


12228 


S1M10000045B10 


3396 


SAU200468 


5781 


SAU2c0429_orf 19p 


12937 


S1M10000045B11 


3397 


SAU101571 


5483 


SAUlc0044 orf 210p 


12585 


S1M10000045B12 


3398 


SAU101571 


5483 


SAUlc0044 orf 210d 


12585 


S1M10000045C02 


3399 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000045C03 


3400 


SAU 100887 


5350 


SAUlc0018 orf 15d 

unu X WUU X \3 VI * * YJ 


12138 


SI Ml 0000045 C04 


3401 


SAU102286 


5636 


SAUlc0038 orf 6p 


12393 


S1M10000045C04 


3401 


SAU 102287 


5637 


SAUlc0038 orf 7p 


12398 


S1M10000045C05 


3402 


SAUl 01 571 


5483 


SAUlc0044 orf 21 Op 


12585 


S1M10000045C07 


3403 


SAUI01573 


5485 


SAUlc0044 orf 212p 


12587 


S1M10000045C09 


3404 


SAU101744 


5520 


SAUlc0037 orf 94p 


12367 


S1M10000045C09 


3404 


SAU300191 


5868 


SAU3c0672 orf lp 


13037 


S1M10000045DOI 


3405 


SAU101893 


5572 


SAUlc0034_orf 32p 


12282 


S1M10000045D03 


3406 


SAU101599 


5491 


SAUtc0041_orf_5p 


12478 


S1M10000045D07 


3407 


SAU101491 


5464 


SAU 1 c 0025_orf20p 


12165 


S1M10000045D08 


3408 


SAU102117 


5603 


SAUlc0027_prf_6p 


12181 


S1M10000045D09 


3409 


SAU101572 


5484 


SAUlc0044__orf_21 lp 


12586 


S1M10000045D10 


3410 


SAU100866 


5344 


SAUlc0044_prf_100p 


12553 


S1M10000045D1I 


3411 


SAUI01492 


5465 


SAUlc0025_orf_21p 


12166 


S1M10000045DU 


3411 


SAU101493 


5466 


SAUlc0025_orf_22p 


12167 


S1M10000045D12 


3412 


SAU101800 


5540 


SAUlc0032_orf20p 


12225 


S1M10000045D12 


3412 


SAU10180I 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 


SAU102132 


5605 


SAUlc0027_orfJ9p 


12177 
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S1M10000045E05 


3414 


SAU101491 


5464 


SAUlc0025_orf_20p 


12165 


SIM100Q0045E08 


3415 


SAU201752 


5832 


SAU2c0436_orf_19p 


12963 


S1M10000045E09 


3416 


SAU101794 


5535 


#N/A 


#N/A 


S1M10000045E10 


3417 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000045E11 


3418 


SAU1 00970 


5365 


SAUlc0043_orf__197p 


12529 


S1M10000045E12 


3419 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 


S1M10000045F04 


3420 


SAU102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000045F05 


3421 


SAU100114 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000045F08 


3422 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000045F1I 


3423 


SAU102117 


5603 


SAUlc0027_orf6p 


12181 


S1M10000045F12 


3424 


SAU101806 


5546 


SAUlc0032_orf_25p 


12230 


S1M10000045G03 


3425 


SAU102059 


5597 


SAUlc0034_orf_5ip 


12286 


SIM10000045G06 


3426 


SAU101400 


5444 


SAUlc0036__orf_35p 


12326 


SIM10000045G07 


3427 


SAU101561 


5479 


SAUlc0022_orf_4p 


12149 


S1M10000045G08 


3428 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000045GIO 


3429 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


SIM10000045G12 


3430 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


SIMI0000045H06 


3431 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


SIM10000045H10 


3432 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000045H11 


3433 


SAU1004I4 


5270 


SAUlc0022j>rf_24p 


12148 


SI Ml 0000046 A03 


3434 


SAU202731 


5850 




#N/A 


SLM10000046A04 


3435 


SAU100062 


5225 


SAUlc0035_orf_98p 


12309 


S1M10000046A04 


3435 


SAU100231 


5245 


m/A 


#N/A 


SIM10000046A06 


3436 


SAU101383 


5438 


SAUlc0Q22_orfJ20p 


12147 


SIM10000046A08 


3437 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


SIM10000046A09 


3438 


SAU1003I5 


5260 


SAUlc0037_orf62p 


12358 


SIM10000046A11 


3439 


SAU100432 


5271 


SAUlc0040_orL88p 


12450 


S1M10000046A11 


3439 


SAU100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000046A12 


3440 


SAU101814 


5551 


SAUlc0032_orf_32p 


12237 


S1M10000046B01 


3441 


SAU102334 


5645 


SAUlc0045_orf_144p 


12658 


S1M10000046B03 


3442 


SAU101039 


5373 


SAUlc0043_orfJ81p 


12522 


S1M10000046B04 


3443 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


S1M10000046B05 


3444 


SAU101156 


5386 


SAUlc0036_.orf.12p 


12311 


S1M10000046B07 


3445 


SAU100866 


5344 


SAUlc0044_orfJ00p 


12553 


SIM10000046B08 


3446 


SAU101365 


5432 


SAUlc0044_orf_112p 


12556 


SIM10000046B09 


3447 


SAU100866 


5344 


SAUlc0044_orf_100p | 


12553 


S1M10000046B11 


3448 


SAU102541 


5697 


SAUlc0045_orf_.195p 


12668 


SIM10000046B12 


3449 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


SIM100D0046C02 


3450 


SAU200601 


5787 


#N/A 


#N/A 


SIM10000046C04 


3451 


SAU100118 


5229 


SAUlc0015_orf_13p 


12125 


SIM10000046C05 


3452 


SAU101159 


5387 


SAUlc0036_orf46p 


12331 


S1M10000046C06 


3453 


SAU1 02585 


5703 


SAUlcO(VW_orf_289p 


12611 


SIM10000046C06 


3453 


SAU201773 


5834 


SAU2(tf446_orf_4p 


12996 


S1M10000046C07 


3454 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000046C08 


3455 


SAU1 00414 


5270 


SAUlcOQ22_orf.24p 


12148 


S1M10000046C11 


3456 


SAU102144 


5608 


SAUlc0041_orf_15p 


12459 


SIM10000046C12 


3457 


SAU100313 


5259 


SAUlc0045_orfJ53p 


12661 


S1M10000046C12 


3457 


SAU1 00359 


5264 


SAUlc0032_orf.35p 


12239 
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Clone name 


Clone 
ScqED 


PathoSeq Locus 


Gene SeqBD 
(protein) 


Genemarked gene 


fall length 

ORF 
Protein Seq 
ID 


S1MI0000046D01 


3458 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1MI0000046D02 


3459 


SAU 102144 


5608 


SAUlc0041j)rf_15p 


12459 


S1M10000046D03 


3460 


SAU101857 


5560 


SAUlc0044_orfJ56p 


12569 


S1M10000046D04 


3461 


SAU102433 


5668 


SAUlc0045_orf37p 


12701 


S1M10000046D05 


3462 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000046D08 


3463 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000046D09 


3464 


SAU100679 


5305. 


SAUlc0018 orf 14p 


12137 


S1M10000046D10 


3465 


SAU 10 1808 


5548 


SAUlc0032 orf 27p 


12232 


S1M10000046D1I 


3466 


SAU 1 00496 


5279 


SAUlc0041 orf 83p 


12484 


S1M10000046D11 


3466 


SAU301004 


5882 


SAU3cl255 orf lp 


13079 


S1ML0000046D12 


3467 


SAU 100496 


5279 


SAUlc0041 orf 83p 


12484 


S1M10000046D12 


3467 


SAU301004 


5882 


SAU3cl255 orf Id 


13079 


S1M10000046E01 


3468 


SAU101610 


5492 


SAUlc0044 orf 5o 

UX \\J 1 Www f 1 \Ja 1 *J L/ 


12629 


S1M10000046E02 


3469 


SAU101857 

W*»w IV / 


5560 


SAUlc0044 orf 156p 


12569 


S1M10000046E04 


3470 


SAU101800 


5540 


SAUlc0032 orf 20p 


12225 


S1M10000046E04 


3470 


SAU101801 


5541 


#N/A-. 


#N/A 


S1M10000046E07 


3471 


SAU100521 


5283 


SAUlc0044 orf 250d 


12600 


SI Ml 000004 6E08 


3472 


SAU 1022 83 


5634 


SAUlc0006 orf lp 


12119 


S1M10000O46E1O 

kj A J. A VI WW WVTVW 1 \J 


3473 


SAU 102283 


5634 


SAUlc0006 orf Id 


121 19 


S1M10000046F01 

LJ * 1*11 w W vVi wl V/ 1 


3474 


SAU101028 


5370 


SAUIc0043 orf 7p 


12552 


S1M10000046F02 


3475 


SAU 100546 


5289 


SAUlc0032 orf 2p 


12235 


S1M10000046F02 


3475 


SAU 102880 


5739 


SAUlc0032 orf lp 


12224 


S1M10000046F05 


3476 


SAU102671 


5729 


SAUlc0024 orf 9p 


12161 


S1M10000046F06 


3477 


SAU 100702 


5310 


SAUlc0029 orf 34p 


12196 


S1M10000046F06 


3477 


SAU300825 


5878 


SAU3cll71 orf lp 


13068 


S1M10000046F08 


3478 


SAU 102297 


5640 


SAUlc0045 orf 4 Id 

U*lv IvvvTJ wl 1 ~LU 


12704 


S1M10000046F09 


3479 


SAU100517 


5282 


#N/A 


#N/A 


S1M10000046F10 


3480 


SAU102059 


5597 


SAUlc0034 orf 5lp 


12286 


S1M10000046F12 


3481 


SAU101365 


5432 


SAUlc0044 orf H2p 


12556 


S1M10000046G01 


3482 


SAU200752 


5795 


SAU2c0354 orf 5p 


12809 


S1M10000O46GO1 


3482 


SAU3 00975 


5880 


SAU3cl240 orf 3p 


13075 


S1M10000046G02 


3483 


SAU 10 1571 


5483 


SAUlc0044 orf 2H)p 


12585 


S1MI 000004 6G03 


3484 


SAU 100773 


5326 


SAUlc0038 orf 39d 

«1 lW 1 WW WW *J wl 1 S 


12377 


S1M10O00O46GO4 


3485 


SAU1 00436 


5273 


SAUic0023 orf 20p 


12154 


S1M1Q000046G07 


3486 


SAU10I866 


5564 


SAUlc0036_orf 21p 


12319 


S1M10000046GO9 


3487 


SAU102663 


5727 


SAUlc0024 orf 2p 


12158 


S1M10000046G10 


3488 


SAU101756 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000046H01 


3489 


SAUI01445 


5452 


SAUlc0038_orf 47p 


12382 


S1M10000046H01 


3489 


SAU101446 


5453 


SAUIc0038_orf_48p 


12383 


S1M10000046H10 


3490 


SAU200928 


5798 


SAU2c0365__orf 5p 


12815 


S1M10000047A03 


3491 


SAU100157 


5237 


SAUtc0040jorf_81p 


12444 


S1M10000047A04 


3492 


SAU300572 


5873 


SAU3cl019_orf_lp 


13051 


SI Ml 0000047A05 


3493 


SAU101805 


5545 


SAUlc0032_orf_24p 


12229 


S1M10000047A06 


3494 


SAU201775 • 


5835 


SAU2c0446__orf_4p 


12996 


S1M10000047A06 


3494 


SAU301030 


5883 


SAU3cl268_orfJp 


13080 


S1M10000047A07 


3495 


SAU101807 


5547 


SAUlc0032_orf26p 


12231 


S1M10000047A08 


3496 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


SiM10000047A09 


3497 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqDD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Scq 
ID 


SIM10000047A10 


3498 


SAU100751 


5321 


SAUlc0036_orf_59p 


12335 


S1M10000047A11 


3499 


SAU100131 


5232 


SAUlc0043_orfJ56p 


12517 


S1M10000047A12 


3500 


SAU100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000047B02 


3501 


SAU101791 


5532 


SAUlc0032_orfJ2p 


12216 


S1M10000047B04 


3502 


SAU101366 


5433 


SAUlc0033„orf_2p 


12266 


S1M10000047B05 


3503 


SAU101545 


5474 


SAUlc0037_orfJ32p 


12348 


S1M100G0047B06 


3504 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


S1M10000047B08 


3505 


SAU101808 


5548 


SAUlcOCB2_orf_27p 


12232 


S1M10000047B09 


3506 


SAU100131 


5232 


SAUlc0043_orf_156p 


12517 


S1M10000047B10 


3507 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000047B12 


3508 


SAU101868 


5565 


SAUlc0036jorf23p 


12320 


S1M10000047C01 


3509 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000047C02 


3510 


SAU101156 


5386 


SAUlc0036_orfJ2p 


12311 


S1M10000047C03 


3511 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000047C04 


3512 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


S1M10000047C06 


3513 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000047C08 


3514 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000047C09 


3515 


SAU101271 


5411 


SAUlc0037_orf90p 


12366 


S1M10000047C11 


3516 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000047C11 


3516 


SAU301030 


5883 


SAU3cl268_orf_lp 


13080 


S1M10000047C12 


3517 


SAUI01868 


5565 


SAUld)036_orf23p 


12320 


SIM10000047D02 


3518 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


S1M10000047D03 


3519 


SAU101868 


5565 


SAUlc0036_prf_23p 


12320 


SIM10000047D04 


3520 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000047D05 


3521 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000047D09 


3522 


SAU100921 


5355 


SAUlc0038_orf_76p 


12396 


SIM10000047D10 


3523 


SAU201571 


5824 


SAU2c0447_orf_l7p 


12997 


S1M10000047D11 


3524 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000047D12 


3525 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000047E0I 


3526 


SAU1 00158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000047E02 


3527 


SAU100131 


5232 


SAUlc0Q43_orfJ56p 


12517 


S1M10000047E03 


3528 


SAU102452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000047E04 


3529 


SAU101996 


5584 


SAUIc0040_orf99p 


12456 


S1M10000047E05 


3530 


SAU101815 


5552 


SAUlc0032_orf33p 


12238 


SIM10000047E06 


3531 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000047E08 


3532 


SAU102200 


5611 


SAUlc0045__orf_168p 


12665 


S1M10000047E09 


3533 


SAU100810 


5333 


SAUlc0037_brf_llp 


12343 


S1M10000047E10 


3534 


SAU200928 


5798 


SAU2c0365_prf__5p 


12815 


S1M100Q0047E11 


3535 


SAU101156 


5386 


SAUlc0036_prf_12p 


12311 


S1M10000047E12 


3536 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F02 


3537, 


SAU100158 


5238 


SAUlc0040_.orf.80p 


12443 


S1M10000047F03 


3538 


SAU101242 


5404 


SAUlc0044_orf_l8p 


12578 


SIM10000047F04 


3539 


SAU300572 


5873 


SAU3cl019_j>rfJp 


13051 


S1M10000047F05 


3540 


SAU101271 


5411 


SAUlc0037_prf_90p 


12366 


SIM10000047F06 


3541 


SAU200928 


5798 


SAU2c0365_orf5p 


12815 


S1M10000047F07 


3542 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 


SAU101242 


5404 


SAUlc0044_prf_18p 


12578 


SIM10000047F09 


3544 


SAU100157 


5237 


SAUlc0040_prf81p 


12444 
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Clone name 


Clone 
SeqID 


PathoSeq Locos 


Gene SeqID 
(protein) 


Gene marked gene 


full length 

ORF 
Protein Seq 

LxJ 


S 1 Ml 000Q047F1 0 


3545 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


simiooooo47F1 1 


3546 


SAU 101 805 


5545 


SAUlc0032 orf 24p 


12229 


SIM10000047F12 


3547 


SAU101808 


5548 


SAUlc0032 orf_27p 


12232 


S1M10000047G01 


3548 


SAU101369 


5434 


SAUlc0033 orf 5p 


12274 


S1M10000Q47G02 

kJ 1 IVI 1 WVWVT / VJWA 


3549 


SAU100141 


5236 


SAUlc0032 orf 8d 


12259 


SIM100Q0047G04 

0 1 It* 1 VUV V\^c / VJV*t 


3550 


SAU101341 


5424 


SAUlc0044 orf 38d 


12618 


S 1M1 0000047G05 

kJ HVA i VW W*T / \JvJ 


3551 


SAU 100684 


5306 


SAUlc0044 orf 68d 


12632 


S 1 M 1 0000047fi05 

ij 1 1YI 1 WvWt / VJwJ 


3551 


SAU 100685 


5307 


SAUlc0044 orf 69d 

U/iU i vv VTT vl X V/^ Ls 


12633 


S 1 Ml 0000047CJ06 


3552 


SAU100141 


5236 


SAUlc0032 orf 8p 


12259 


c ! M1 0000O47f»O7 

0 11 VI I UVUWr f\j\JI 


3553 


SAIJ101798 


5538 


55AUlc0032 orf 18o-- 


12222 


s 1 mi 0000047008 

O L1V1 1 VVU VVt / VJV/O 


3554 


SAT Fl 01 078 


5370 


SAUlc004^ orf 7n 


12552 


s i m i njinoo47noQ. 

O I XVI 1 VVUI/Vt^ / 


j j j j 


SA1 11 00810 


5333 


SAU1c0037 orf lln 

kJxTiW 1 WW / VA 1. 1 1 V 


12343 


s i m i 00000470 i o 


3556 


SAU 102607 


5712 


SAUlc0041 orf 5 In 

OAU 1WUT 1 Vi !■ «/![/ 


12472 


S 1 M 1 ft0fiflO4.7Hftt 


3557 


SAII201S71 


5824 


SATJ2c0447 orf 17n 

Oil KJ £*\*\J it / vl A. A »V . 


12997 


S 1 M 1 nn(WU7H04 

O 11V1 X VV WV*r / rurt 


3558 


SAU1 02200 


5611 


SAUlc0045 orf 168n 


12665 


s ? mi finnoo47K05 


3559 


SAU 102452 


5676 


SAUlc0045 orf 20d 


12674 


s i m i oonno47HOfi 


3560 


S Al 11 010^8 


5757 


#N/A 


#N/A 


Sf Ml fi000047H07 


3561 


SAU200006 


5770 


SAU2cjOI57 orf In 


12723 


citv/1 nftft0047H08 
o ii vi i vvuvv** / nuo 


3562 


SAU101798 1 

OA AVI/ 70 


5538 


SAUlc0032 orf I8n 


12222 


o i ivi i vv uu v/H- / nuy 


J JUJ 


SAU107S78 


5701 


SAUIcOOIQ orf 61n 
o/\vj i \<v vj y vi i v i u 


1241 1 


Olivil VVVWT I XXX 1 


3564 


SAU101028 


5370 


SAUlc0043 orf 7n 


12552 


S 1 M 1 0000048 A02 


3565 


SAU201571 


5824 


SAU2c0447 orf 17d 


12997 


SI Ml 0000048 A01 


3566 


SAU1 00866 


5344 


SAUlc0044 orf 100d 


12553 


SI Ml 0000048 A04 

kJ 1 IVI 1 UvlAA/TOiiVrt 


3567 


SAUIO^OIS 

kJi»V7 1 V/J\/J*J 


5757 


#N/A 


#N/A 


SI Ml 00 00 048 AO'S 


3568 


SAU101868 


5565 


SAUlc0036 orf 23p 


12320 


S 1 Ml 0000048 AOfi 


3569 


SAU100157 


5237 


SAUlc0040 orf 8 In 


12444 


SI Ml 0000048 A07 

o livi 1 VUuuv^OrW/ / 


3570 


SAU101 156 


5386 


SAUlc0036 orf 12n 


12311 


Q 1 Vf 1 0000048A09 


3571 


SAU100158 


5238 


SAUlc0040 orf 80d 

OAv 1 vvVrtU vll vVU 


12443 


SI M1 0000048 A 10 


3572 


SAU201571 


5824 


SAU2c0447 orf 17d 


12997 


S1M10000048A1 1 

O 11 VI I VVWV*TOrt.l 1 


3573 


SAU101807 


5547 


SAUlc0032 orf 26d 


12231 


SI Ml 0000048 Al 2 


3574 


SAU101271 


5411 


SAUlc0037 orf 90 d 

Uilv X vvvj / vll /vU 


12366 


S 1 M 1 0000048R02 

0 1 1V1 lWUvUT^ODUi 


3575 


SAU 100608 

kJ/l.\J JUUUUU 


5297 


SAUlc0034 orf 69n 


12293 


SI Ml 0000048R05 

0 11V1 1 UUUvV/HODU J 


3576 


SAU101028 


5370 


SAUlc0043 orf 7d 

kJiiw X wvvTJ v 1 1 / Li 


12552 


S1M1 0000048R08 


3577 


SAU1 02452 


5676 


SAUlc0045 orf 20n 


12674 


S1M10000048B10 


3578 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


SIM10000048B11 


3579 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000048B12 


3580 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000048B12 

k X »X J \/\J vvVJ^v-lJ a 


3580 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


SIM10000048C01 


3581 


SAU 101 028 


5370 


SAUlc0043 orf 7p 


12552 


S1M10000048C02 


3582 


SAU301465 


5896 


SAU3cl429 orf4p 


13121 


S1M10000048C03 

O 11*1 1 wwv * VV^w*/ 


3583 


SAU 102200 


5611 


SAUlc0045_orf_l68p 


12665 


SIM10000048C05 


3584 


SAU300998 


5881 


SAU3cl253_orf_3p 


13077 


S1M10000048C06 


3585 


SAU100684 


5306 


SAUlc0044_orf_68p 


12632 


SIM10000048CX)6 


3585 


SAU100685 


5307 


SAUlc0044_orf_69p 


12633 


S1M10000048C07 


3586 


SAU102452 


5676 


SAUlc0045_.orf.20p 


12674 


S1M10000048C08 


3587 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000048C09 


3588 


SAU101907 


5574 


SAUlc0040_orf79p 


12442 


SIM10000048C11 


3589 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 
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Clone name 


Clone 
SeqID 


PatboSeq Locus 


Gene SeqID 
(protein) 


Generaarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000048D02 


3590 


SAU100123 


5230 


SAUlcOQ43_orf_189p 


12526 


S1M10000048D02 


3590 


SAU102001 


5586 


SAUlc0040_orf_102p 


12424 


S1M1000004SD02 


3590 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


S1M100Q004SD02 


3590 


SAU201827 


5837 


SAU2c0449_orf_2lp 


13002 


SIM10000048D08 


3591 


SAU300572 


5873 


SAU3cl019_orfJp 


13051 


S1M10000048D09 


3592 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000Q48D10 


3593 


SAU3Q2950 


5914 


SAU3cl5l2_orfJ2p 


13160 


SIM10000048D12 


3594 


SAU102599 


5706 


SAUlc0041_orf_45p 


12466 


S1M10000048D12 


3594 


SAU103191 


5765 


SAUlc0041_orf_44p 


• 12465 


S1M10000048E02 


3595 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


SLM10000048E03 


3596 


SAU102200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000048E04 


3597 


SAU101545 


5474 


SAUlc0037_orf_l32p 


12348 


S1M10000048E06 


3598 


SAU200006 


5770 


SAU2c0157_orfJp 


12723 


SIM10000048E07 


3599 


SAU100959 


5359 


SAUlcOG42_orfJ02p 


12485 


SIM10000048E08 


3600 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000048E10 


3601 


SAU302950 


5914 


SAU3cl512_orf_12p 


13160 


S1M10000048F02 


3602 


SAU101387 


5440 


SAUlc0038_orf_52p 


12386 


S1M10000048F07 


3603 


SAU101175 


5388 


SAUlc0031_orfJp 


12213 


S1M10000048F08 


3604 


SAU100157 


5237 


SAUlc0040_orfJ51p 


12444 


S1M10000048F09 


3605 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


SIM10000048F11 


3606 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000048F11 


3606 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000048F12 


3607 


SAU103038 


5757 


#N/A 


#N/A 


SIM10000048G02 


3608 


SAU102453 


5677 


SAUlc0045_orf_19p 


12669 


SIM10000048G03 


3609 


SAU200928 


5798 


SAU2c0365_oif_5p 


12815 


S1M10000048G04 


3610 


SAU102602 


5708 


SAUlc0032_orfJp 


12249 


S1M10000048G05 


3611 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000048G07 


3612 


SAU102006 


5589 


SAUlc0040_orf_107p 


12427 


S1M10000048G07 


3612 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000048G10 


3613 


SAU101793 


5534 


SAUlc0032_prf_14p 


12218 | 


SIM10000048G11 


3614 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000048H01 


3615 


SAU100608 


5297 


SAUlc0034_orf_69p 


12293 


S1M10000048H02 


3616 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


SIM10000048H03 


3617 


SAU101815 


5552 


SAUlc0032_orf33p 


12238 


SIM10000048H04 


3618 


SAU1 02200 


5611 


SAUlc0045_orf_168p 


12665 


SIM10000048H05 


3619 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000048H07 


3620 


SAU100I57 


5237 


SAUlc0040_orf_81p 


12444 


SLM10000048H08 


3621 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


SIM10000048H09 


3622 


SAU100157 


5237 


SAUlc0040_oif81p 


12444 


SIM10000048H10 


3623 


SAU101791 


5532 


SAIJlc0032_prfJ2p 


12216 


SIM10000048H11 


3624 


SAU101271 


5411 


SAUlc0037_orf_90p 


12366 


KIM10000037D10 


1077 


ECO100078 


10023 


#N/A 


m/A 


K1M10000002F02 


1054 


ECO100252 


10052 


#N/A 


m/A 


K1M10000007F01 


1057 


ECO100397 


10064 


#N/A 


m/A 


K1M10000007F01 


1057 


ECO100398 


10065 


#N/A 


m/A 


K1M10000004F06 


1056 


ECO100990 


10120 


m/A 


m/A 


K1M10000019D06 


1064 


ECO100990 


10120 


m/A 


m/A 


K1M10000030C07 


1070 


ECO102108 


10214 


#N/A 


m/A 
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K1MI0000044GO5 


1086 


ECO102262 


10228 


#N/A 


#N/A 


K1M10000036G08 


1076 


ECO102447 


10247 


m/A 


#N/A 


K1M10000033E01 


1075 


ECO102539 


10258 


#N/A 


#N/A 


K1M10000043D05 


1081 


ECO102620 


10266 


#N/A 


#N/A 


K1M1000004SD10 


1088 


ECO10262Q 


10266 


#N/A 


#N/A 


K1MI0000003C01 


1055 


ECO103101 


10315 


m/A 


m/A 


K1M10000030E07 


1071 


ECO104120 


10462 


#N/A 


m/A 


K1M10000045A07 


1087 


ECO104268 | 


10475 


#N/A 


m/A 


S4M10000020F05 


3721 


ECO100449 


#N/A 


#N/A 


m/A 


S4M10000026D04 


3742 


EC01 00676 


#N/A 


#N/A 


m/A 


S4M 1 00000 1 4D07 


3706 


ECO 100757 


#N/A 


#N/A 


m/A 


S4M1 00000 15B 11 


3708 


ECOl 00757 


#N/A 


#N/A 


m/A 


S4M10000016A02 


3710 


ECO100757 


#N/A 


#N/A 


m/A 


S4M10000022E12 


3725 


ECO100757 


#N/A 


#N/A 


m/A 


S4M10000026E12 


3744 


ECOl 00757 


#N/A 


m/A 


m/A 


S4M1 000003 5E03 


3764 


ECOl 00757 


#N/A 


#N/A - 


m/A 


S4M1 00000 08H 10 


3693 


ECO100758 


10101 


#N/A 


m/A 


S4M1 000001 4B05 


3704 


ECOl 00758 


10101 


#N/A 


m/A 


S4M1 00000 14D07 


3706 


ECO100758 


10101 


#N/A 


m/A 


S4M10000015B11 


3708 


ECO100758 


10101 


#N/A 


m/A 


S4M1 00000 15E09 


3709 


ECOl 00758 


10101 


#N/A 


m/A 


S4M10000016A02 


3710 


ECO100758 


10101 


#N/A 


m/A 


S4M10000022E12 


3725 


ECOl 00758 


10101 


#N/A 


m/A 


S4M10000029B12 


3747 


ECOl 00758 


10101 


#N/A 


m/A 


S4M10000020G10 


3722 


ECO 100796 


10105 


#N/A 


m/A 


S4M10000023F01 


3728 


ECO101916 


#N/A 


#N/A 


m/A 


S4M10000014H02 


3707 


ECO102028 


#N/A 


#N/A 


m/A 


S4M10000012B06 


3700 


ECO102066 


#N/A 


#N/A 


m/A 


S4M10000035D01 


3762 


ECO 102066 


#N/A 


#N/A 


m/A 


S4M10000024C06 


3730 


ECO102189 


10224 


#N/A 


m/A 


S4M10000006C05 


3689 


ECOl 02282 


#N/A 


#N/A 


m/A 


S4M10000037H09 


3772 


ECOl 02296 


#N/A 


#N/A 


m/A 


S4M10000030G11 


3751 


ECO102302 


#n/a 


#N/A 


m/A 


S4M10000026C10 


3741 


ECO102416 


10245 


#N/A 


m/A 


S4M10000026E06 


3743 


ECO102416 


10245 


#N/A 


m/A 


S4M10000036F07 


3768 


ECO102416 


10245 


#N/A 


m/A 


S4M10000034A02 


3756 


ECO102526 


#N/A 


#N/A 


m/A 


S4M10000006F08 


3690 


ECO102541 


10259 


#N/A 


m/A 


S4M10000002G08 


3684 


ECO102730 


#N/A 


#N/A 


m/A 


S4M10000026C10 


3741 


ECO102870 


#N/A 


#N/A 


m/A 


S4M10000026E06 


3743 


ECO102870 


#N/A 


m/A 


m/A 


S4M10000036F07 


3768 


ECO102870 


#N/A 


m/A 


m/A 


S4M10000034H05 


3759 


ECO102900 


#N/A 


#N/A 


m/A 


S4M10000006A08 


3688 


ECO102944 . 


#N/A 


#N/A 


m/A 


S4M10000014D04 


3705 


ECO102986 


10301 


#N/A 


m/A 


S4M10000022D12 


3724 


ECO103238 


10354 


#N/A 


m/A 


S4M10000033F08 


3753 


ECO103238 


10354 


#N/A 


m/A 


S4M10000033G09 


3755 


ECO103238 


10354 


#N/A 


m/A 
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S4M10000001C01 


3680 


ECO103265 


10365 


#N/A 


m/A 


S4M10000024B02 


3729 


ECO103280 


#N/A 


#N/A 


m/A 


S4M10000020A04 


3720 


ECO103461 


#N/A 


#N/A 


#N/A 


S4M10000002B06 


3681 


ECO103666 


#N/A 


#N/A 


m/A 


S4M10000019H06 


3719 


ECO103738 


#N/A 


#N/A 


m/A 


S4M10000024H02 


3736 


ECO103738 


#N/A 


m/A 


m/A 


S4M10000030F07 


3750 


ECO103738 


#N/A 


m/A 


m/A 


S4M10000034H09 


3760 


ECO103738 


#N/A 


m/A 


m/A 


S4M10000032B12 


3752 


ECO103935 


m/A 


m/A 


#N/A 


S4M10000002B09 


3682 


ECO103936 


m/A 


m/A 


m/A 


S4M10000037A10 


3770 


ECO103951 


#N/A 


m/A 


m/A 


S4M100000I8D09 


3711 


ECO104080 


#N/A 


m/A 


m/A 


S4M10000035F09 


3766 


EFA101301 


m/A 


EFAlc0040_orf_173p 


m/A 


S4M10000035F09 


3766 


EFA102170 


m/A 


EFAlc0040_orf_121p 


m/A 


S4M10000001C01 


3680 


EFA103268 


• m/A 


EFAlc0010_orf_lp 


10479 


S4M10000036F07 


3768 


HPY200334 


#N/A 


m/A 


m/A 


S4M10000001C01 


3680 


HPY201116 


11570 


m/A 


m/A 


S4M10000037A10 


3770 


KPN100467 


m/A 


KPNlc0583_orf_2p 


m/A 


S4M10000030G11 


3751 


KPN101078 


#N/A 


KPNlcll90_orf_lp 


m/A 


S4M10000024B02 


3729 


KPN101160 


m/A 


KFNlcl224_orf_lp 


m/A 


S4M10000032B12 


3752 


KPN101846 


#N/A 


KPNlcl681_orf2p 


m/A 


S4M10000006C05 


3689 


KPN1 02011 


m/A 


KPNlcl862_prf_4p 


m/A 


S4M10000035B01 


3761 


KPN102014 


#N/A 


KFNlcl786_prf_lp 


11654 


S4M10000012B06 


3700 


KPN 102524 


#N/A 


m/A 


#N/A 


S4M10000035D01 


3762 


KPN102524 


#N/A 


m/A 


#N/A 


S4M10000002GO4 


3683 


KPN102558 


#N/A 


KPNlcl982_orf3p 


#N/A 


S4M10000002G08 


3684 


KPN102558 


#N/A 


KFNlcl982_orf_3p 


m/A 


S4M10000008H10 


3693 


KPN10364O 


#N/A 


KFNlc2761_orf_lp 


#N/A 


S4M1 00000 14B05 


3704 


KPN103640 


#N/A 


KFNlc2761_prf_lp 


m/A 


S4M100000I4D07 


3706 


KPN103640 


m/A 


KFNlc2761_orf_lp 


m/A i 


S4M10000015B11 


3708 


KPN103640 


#N/A 


KFNlc2761_orfJp 


#N/A | 


S4M10000015E09 


3709 


KPN 103640 


#N/A 


KFNlc2761_orf_lp 


m/A 


S4M10000016A02 


3710 


KPN103640 


#N/A 


KFNlc2761_orf_lp 


m/A 


S4M10000022E12 


3725 


KPN103640 


#N/A 


KFNlc2761_orf_lp 


m/A i 


S4M10000026E12 


3744 


KPN103640 


#N/A 


KFNlc2761_orf_lp 


m/A 


S4M10000035E03 


3764 


KPN103640 


#N/A 


KFNlc2761_orf_lp 


m/A 


S4M10000008H10 


3693 


KPN103641 


#N/A 


KPNlc2761_orf_2p 


11705 


S4M1 00000 14B05 


3704 


KPN103641 


m/A 


KFNlc2761_orf2p 


11705 


S4MI0000014D07 


3706 


KPN103641 


m/A 


KPNIc276I__orf_2p 


11705 


S4M10000015B1I 


3708 


KFN103641 


m/A 


KFNlc2761_orf_2p 


11705 


S4M10000015E09 


3709 


KFN103641 


m/A 


KFNlc2761_orf2p 


11705 


S4M10000016A02 


3710 


KFN103641 


m/A 


KFNlc2761_orf2p 


11705 


S4M10000022E12 


3725 


KPN103641 


m/A 


KFNlc2761_prf2p 


11705 


S4M10000029B12 


3747 


KPN103641 


m/A 


KFNIc2761_orf2p 


11705 


S4M10000035E03 


3764 


KFN103641 


m/A 


KPNlc2761_orf_2p 


11705 


S4M10000026C10 


3741 


KPN103871 


m/A 


KPNlc2844_orf_2p 


m/A 


S4M10000026E06 


3743 


KFN103871 


m/A 


KPNlc2844_orf_2p 


m/A 


S4M10000036F07 


3768 


KFN103871 


m/A 


KFNlc2844_orf_2p 


m/A 
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S4M10000019H06 


3719 


KPN104321 


#N/A 


KPNlc3011 orLMp 


#N/A 


S4M10000024H02 


3736 


KFNl 04321 


#N/A 


KPNlc3011 orf lp 


#N/A 


S4M10000030F07 


3750 


KPN 104321 


#N/A 


KPNlc3011 orfjp 


#N/A 


S4M10000034H09 


3760 


KPN104321 


#N/A 


KPNlc3011 orf lp 


#N/A 


S4M10000035F02 

ATAA WW VwwWW A \/A# 


3765 


KPN 104321 

A»A A » A V » 4* A 


#N/A 


KPNlc3011 orf lp 


#N/A 


S4M10000002B06 


3681 


KPN 104608 

A^A A ^ A \J fUVU 


#N/A 


KPN1C3070 orf 3d 

AVA 4 * A W f V VIA Jj/ 


#N/A 


S4M1 000001 8D09 

^•1*1 X W vW A Wl/v/ 


3711 


KPN 105957 

A^A il A \J*J J *J 9 


#N/A 


KPNlc3587 orf Id 


#N/A 


S4M1 00000240)6 


3730 


KPN 106468 


#N/A 


KPNlcll86 orf Id 


11638 


S4M 1 0000009 A05 


3694 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M1 00000 10D04 


3696 


KPN1 06681 1 


#N/A 


#N/A 


#N/A 


S4M 1 00000 1 1 EOS 


3699 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M1 0000020 A04 


3720 


KPN106813 


#N/A 


KPNlc2010 orf In 

xtul i ' i v<XiV/ 1 yj mx x|j 


#N/A 


S4M10000005G05 


3685 


KPN1 06840 


#N/A 


KPNlc2087 orf Id 

XVX X VU<WU / uil A 1/ 


11664 


S4M10000006F08 

k^Tl'A 1.WWWW.L \JO 


3690 


KPN 1 06840 1 

A^A <1~ k VV W^» V 


#N/A 


KPNlc2087 orf Id 


11664 


S4M1000G007G01 


3691 


KPN 106840 


#N/A 


KPNlc2087 orf Id 

lkl HA V W / Vr 1 A 11/ 


11664 


S4M1 0000008 CO 8 


3692 


KPN1 06840 


#N/A 


KPNlc2087 orf Id 

XVX 1™ X WfcuU / , * J* 


11664 


S4M1 000001 8E10 


3712 


KPN1 06840 

XVX 1 ■ A uu<rrv 


#N/A 


KPNlc2087 orf In 

1V1 11 AwAVwXJ / VIA A LI 


11664 


S4M1 000001 8F10 


3713 


KPN1 06840 

lu A * A VU™U 


#N/A 


KPNlc2087 orf Id 


11664 


S4M1 000001 9G04 


3717 


KPN 106 840 


#N/A 


KPN 1(2087 orf Id 

xvx nivtwoi mi xli 


11664 


S4M1 0000001 C01 


3680 


SAU101756 

WflW IV1 I m/\J 


#N/A 


SAUlc0040 orf 82d 


12445 


S4M1 000000 1C0 1 


3680 


SAU200931 


#N/A 


SAU2c0151 orf Id 


12722 


S4M1 000000 1C01 


3680 


SPN 102008 


#N/A 


SPNlc0007 orf 92p 


#N/A 


S4M1 000000 1 CO 1 


3680 


SPN202419 


#N/A 


SPN2c0592 orf lp 


#N/A 


S4M 1 00000 1 9H06 


3719 


STY000068 


#N/A 


STYc00048 orf 26o 

VJ A A v>w \s\Jt\j vll *fUp 


#N/A 


S4M1 0000024H02 


3736 


STY000068 


#N/A 


STYc00048 orf 26p 


#N/A 


S4M10000030F07 


3750 


STY000068 


#N/A 


STYc00048 orf 26d 


#N/A 


S4M10000034H09 


3760 


STY000068 

fcj A A V/VVVvV 


#N/A 


STYc00048 orf 26o 

MIL vvvV t Ks vll mvL/ 


#N/A 


S4M10000035F02 


3765 


STY000068 

v A A WWW 


#N/A 


STYc00048 orf 26d 

O A A W W ¥ \3 vl A *vL/ 


#N/A i 


S4M10000026C10 


3741 


STY000225 


#N/A 


STYc00041 orf 4 On 


13740 


S4M10000026E06 


3743 


STY000225 


#N/A 


STYc00041 orf 40d 

WA A ^UVVT A vi A ~VU 


13740 


S4MI0000036F07 

kJ» Lr A * V#Vi V/V# VI *J V/A V r 


3768 


STY000225 


#N/A 


STYc00041 orf 40d 

A A vU VV/T A VII ■ V/L* 


13740 


S4M 1 0000026D04 


3742 


STY000244 

WAV WW A* ■ * 


#N/A 


STYc00041 orf 1 Id 

Ui 1 w U \J\J *T A Vl A 1 J LI 


#N/A 1 


S4M10000034H05 


3759 


STY000244 


#N/A 


STYc0004l orf 1 Id 

Ul 1 vVVUT A vl A I JU 


#N/A 


S4M10000027E02 


3746 


STY000409 


#N/A 


STYc00053 orf 110o 

k*J A A wVJ V/V/ fc/fc/ vll A AV/Ls 


#N/A 


S4M10000025E02 


3738 


STY000498 


#N/A 


STYc00072 orf 46p 


#N/A 


S4M10000034A02 


3756 


STY000498 


#N/A 


STYc00072 orf 46p 


#N/A 


S4M10000034D06 


3758 


STY000625 


#N/A 


STYc00062 orf 63p 


13784 


S4M100000I4D04 


3705 


STY000737 


#N/A 


STYc00054 orf_108p 


13759 


S4M10000013H02 


3703 


STY000753 


#N/A 


STYc00054 orf_91p 


#N/A 


S4M10000006A08 


3688 


STY000817 


#N/A 


STYc00054 orfJ45p 


#N/A 


S4M10000036D07 


3767 


STY000817 


#N/A 


STYc00054 orf 145p 


#N/A 


S4M10000018D09 


3711 


STY000848 


#N/A 


STYcOOlOl orf 23d 

w A A WWW * W A \J* A W 


#N/A 


S4M100000I4H02 


3707 


STY000968 


#N/A 


STYc00086_orf_86p 


#N/A 


S4M10000024G04 


3734 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000025H07 


3740 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000029D12 


3748 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


STY001009 


#N/A 


STYc00080_orfJ44p 


#N/A 


S4M10000035F09 


3766 


STY001185 


#N/A 


STYc00098_orf_2p 


#N/A 
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S4M10000026D04 


3742 


STY001220 


#N/A 


STYc00123_orfJ7p 


• #N/A 


S4M10000022H06 


3727 


STY001285 


m/A 


#N/A 


#N/A 


S4M10000030D03 


3749 


STY001285 


#N/A 


m/A 


m/A 


S4M10000037E10 


3771 


STY001363 


#N/A 


STYc00034_orf_126p 


m/A 


S4M10000002B06 


3681 


STY001380 


#N/A 


STYc00119_orf_3p 


m/A 


S4M1 00000 11D08 


3698 


STY001534 


m/A 


m/A 


m/A 


S4M1OOOO024C11 


3731 


STY001582 


m/A 


m/A 


m/A 


S4M10000025A11 


3737 


STY001582 


m/A 


m/A 


m/A 


S4M10000035F09 


3766 


STY001619 


#N/A 


m/A 


m/A 


S4M10000022D12 


3724 


STY001777 


#N/A 


STYc00l87_prf_4p 


13970 


S4M10000033F08 


3753 


STY001777 


m/A 


STYc00l87_orf4p 


13970 


S4M10000033G09 


3755 


STY001777 


m/A 


STYc00187_orf_4p 


13970 


S4M10000001C01 


3680 


STY001790 


m/A 


STYc00187_prf_14p 


13967 


S4M10000026C10 


3741 


STY001853 


#N/A 


STYc00180_orf_22p 


m/A 


S4M10000026E06 


3743 


STY001853 


#N/A 


STYc00180Lorf_22p 


m/A 


S4M10000036F07 


3768 


STY00I853 


#N/A 


STYc00180_orf22p 


m/A 


S4M10000020A04 


3720 


STY002064 


#N/A 


STYc00074_orf_163p 


m/A 


S4MIO0OO02OAO4 


3720 


STY002066 


#N/A 


#N/A 


m/A 


S4M10000024B02 


3729 


STY002145 


#N/A 


STYcQ0074_orf_17p 


m/A 


S4M10000010B05 


3695 


STY002525 


#N/A 


STYc00ll4j)rf_159p 


m/A 


S4M10000012B12 


3701 


STY002525 


#N/A 


STYc00114_orfJ59p 


m/A 


S4M10000022D04 


3723 


STY002525 


#N/A 


STYc00114_orf_159p 


m/A 


S4M10000022G07 


3726 


STY002525 


#N/A 


STYc00114_orfJ59p 


#N/A 


S4M10000024G01 


3733 


STY002525 


#N/A 


STYc00114_orlM59p 


#N/A 


S4M10000024G09 


3735 


STY002525 


#N/A 


STYc00114_orfJ59p 


#N/A 


S4MI0000025E05 


3739 


STY002525 


#N/A 


STYc00114_orfJ59p 


m/A 


S4M10000027C10 


3745 


STY002525 


#N/A 


STYcO0114_orfJ59p 


m/A 


S4M10000034A09 


3757 


STY002525 


#N/A 


STYc00114_orfJ59p 


m/A 


S4M10000037H09 


3772 


STY002590 


m/A 


STYc00114_orfJ04p 


m/A 


S4M10000002G04 


3683 


STY002623 


#N/A 


STYc00114_orf_90p 


m/A 


S4M10000002G08 


3684 


STY002623 


#N/A 


STYc00114_orf_90p 


m/A 


S4MI0000033G05 


3754 


STY002638 


#N/A 


STYc00114_orfJ5p 


13870 


S4M10000006A06 


3687 


STY002672 


#N/A 


STYc00114_orf_136p 


m/A 


S4ML0000010H04 


3697 


STY002711 


#N/A 


STYc00223_orfJp 


m/A 


S4MI0000005H02 


3686 


STY002738 


m/A 


STYc00223_orf_17p 


m/A 


S4M10000012B06 


3700 


STY002826 


m/A 


STYc00152_orf_12p 


m/A 


S4M1O000035DO1 


3762 


STY002826 


m/A 


STYc00152_orf_12p 


#N/A 


S4M10000018G03 


3714 


STY002889 


m/A 


#N/A 


m/A 


S4M10000018H04 


3715 


STY002889 


m/A 


m/A 


m/A 


S4M10000019F05 


3716 


STY002889 


m/A 


m/A 


m/A 


S4M10000019G05 


3718 


STY002889 


m/A 


m/A 


#N/A 


S4ML0000037EIO 


3771 


STY002959 


m/A 


STYc00215_orf_llp 


14011 


S4M10000002B09 


3682 


STY003082 


m/A 


STYc00238_orfJ2p 


m/A 


S4M10000032B12 


3752 


STY003084 


m/A 


STYc00238_orf_13p 


#N/A 


S4M10000024C06 


3730 


STY003375 


m/A 


STYc00183_orf_19p 


13957 


S4MI0000012O02 


3702 


STY003377 


m/A 


m/A 


#N/A 


S4MI0000030G11 


3751 


STY003384 


m/A 


STXc00183_orf_130p 


m/A 


S4M10000006F08 


3690 


STY003460 


m/A 


STYc00339_oif_20p 


14087 
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Clone 
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PatfaoSeq Locus 


Gene SeqID 
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Genemarked gene 


fuU length 

ORF 
Protein Seq 

lis 


S4M10000024F08 


3732 


STY003664 


#N/A 


m/A 


• #N/A 


S4M10000020G10 


3722 


STY004048 


#N/A 


STYc00207_orf_l61p 


13999 


S4M10000008HIO 


3693 


STY004152 


#N/A 


STYc00207_orf_l94p 


14003 


S4M10000014B05 


3704 


STY004152 


#N/A 


STYc00207_orfJ94p 


14003 


S4M10000015E09 


3709 


STY004152 


#N/A 


STYc00207_orf_194p 


14003 


S4M10000016A02 


3710 


STY004152 


#N/A 


STYc00207_orf_194p 


14003 


S4M10000022E12 


3725 


STY004152 


m/A 


STYcO0207_orf_194p 


14003 


S4M10000029B12 


3747 


STY004152 


#N/A 


STYc00207_orf_194p 


14003 


S4M1 000003 5E03 


3764 


STY004152 


#N/A 


STYc00207_orf_194p 


14003 


S4M10000008H10 


3693 


STY004154 


#N/A 


STYc00207_orf_195p 


#N/A 


S4M1 00000 14B05 


3704 


STY004154 


#N/A 


STYc00207_orf_195p 


#N/A 


S4M1 000001 4D07 


3706 


STY004154 


#N/A 


STYc00207_orf_l 95p 


• #N/A 


S4M10000015B11 


3708 


STY004154 


#N/A 


STYc00207_orf_195p 


#N/A 


S4M1 000001 5E09 


3709 


STY004154 


#N/A 


STYcO0207 orf_195p 


#N/A 


S4M1 000001 6A02 


3710 


STY004154 


#N/A 


STYc00207 orf_195p 


' #N/A 


S4M10000022E12 


3725 


STY004154 


#N/A 


STYc00207_orf_195p 


#N/A 


S4M10000026E12 


3744 


STY004154 


#N/A 


STYc00207_orf_l 95p 


m/A 


S4M10000035E03 


3764 


STY004154 


m/A 


STYc00207_orf_l 95p 


m/A 


S4M10000005G05 


3685 


STY004239 




#N/A 


m/A 


S4M10000007GO1 


3691 


STY004239 


m/A 


m/A 


#N/A- 


S4M10000008C08 


3692 


STY004239 


#N/A 


m/A 


#N/A 


S4M1 000001 8E10 


3712 


STY004239 


#N/A 


m/A 


m/A- 


S4M10000018F10 


3713 


STY004239 


#N/A 


m/A 


m/A 


S4M1 000001 9G04 


3717 


STY004239 


m/A 


m/A 


m/A 


S4M10000037A04 


3769 


STY005016 


m/A 


m/A 


m/A 


K1M10000007F01 


1057 


SAU100968 


m/A 


SAUlc0044_orf_90p 


12643 


K1M10000007F01 


1057 


SAU201145 


m/A 


SAU2c0405_orf_7p 


12884 


K1M10000007F01 


1057 


SFN101971 


m/A 


SFNlc0009_orf_54p 


m/A 


K1M10000007F01 


1057 


SFN201024 


m/A 


SPN2c0417 orf_4p 


m/A 


K1M100000O3CO1 


1055 


STY000773 


m/A 


STYc00054_orf_16p 


13764 


K1M10000023E09 


1068 


STY000886 


m/A 


#N/A 


m/A 


K1M10000023E10 


1069 


STY000886 


m/A 


#N/A 


m/A 


K1M10000007F01 


1057 


STY001430 


m/A 


STYc00148_orfJlp 


13915 


K1M10000007F01 


1057 


STY001433 


m/A 


STYc00148_orf_12p 


13916 


K1M10000036G08 


1076 


STY001867 


m/A 


STYc00180_orf_50p 


13948 


K1M10000030C07 


1070 


STY002768 


m/A 


m/A 


m/A 


K1M10000037D10 


1077 


STY002995 


m/A 


STYc00215_orf_67p 


14018 


K1M10000044G05 


1086 


STY003357 


m/A 


STYc00183_orf91p 


13963 
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Protein SeqlD 


EFA100001 


3806 


i 48 *i 


EFA100023 


3807 


4862 


EFA100065 


3808 


4863 


EFA100151 


3809 


4864 


EFAI00157 


3810 


4865 


EFA100165 


3811 


4866 


EFA100190 


3812 


4867 


EFA100194 


3813 


4868 


EFA100200 


3814 


4869 


EFA100210 


3815 


4870 


EFA100211 


3816 


4871 


EFA100289 


3817 


4872 


EFA100295 


3818 


4873 


EFA100312 


3819 


4874 


EFA100329 


3820 


4875 


EFA100394 


3821 


4876 


EFA100397 


3822 


4877 


EFA100399 


3823 


4878 


EFA 100426 


3824 


4879 


EFA100478 


3825 


4880 


EFA100615 


3826 


4881 


EFA100617 


3827 


4882 


EFA100641 


3828 


4883 


EFA100642 


3829 


4884 


EFA100668 


3830 


4885 


EFA100689 


3831 


4886 


EFA100704 


3832 


4887 


EFA 100739 


3833 


4888 


EFA100740 


3834 


4889 


EFA100741 


3835 


4890 


EFA100742 


3836 


4891 


EFA100748 


3837 


4892 


EFA1 00756 


3838 


4893 | 


EFA100757 


3839 


4894 


EFA100783 


3840 


4895 


EFA100795 


3841 


4896 


EFA1 00798 


3842 


4897 


EFA100811 


3843 


4898 


EFA100870 


3844 


4899 


EFA100914 


3845 


4900 


EFA100919 


3846 


4901 


EFA100955 


3847 


4902 


EFA100970 


3848 


4903 


EFA100978 


3849 


4904 


EFA100991 


3850 


4905 


EFA101022 


3851 


4906 


EFA101060 


3852 


4907 
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A lUlCUl OvVI 1_1*/ 


EFA101079 


3853 


4908 


EFA101080 


3854 


4909 


EFA101086 


3855 


4910 


EFA101120 


3856 


4911 


EFA101121 

li > I X V X X^X 


3857 


4912 


EFA101123 


3858 


4913 


EFA101141 


3859 


4914 


FFA101150 

crri lull ju 


3860 


4915 


EFA101159 

Uil X*. 1U1 1J7 


3861 


4916 


EFA101160 


3862 


4917 


FFA 101 161 


3863 


4918 


FFA 101 162 

A lull Viz. 


3864 


4919 

*T.7 1.7 


FFA101 163 

U<X lull UJ 


3865 


4920 


FFA101164 ! 


3866 


4921 


FFA101 16S 

JuT/llUl 1UJ 


3867 


4922 


FFA 101 169 


3868 


4923 


FFA 101 253 


3869 


4924 


FFA101257 

X_jX.lV 1 Vf ±±r*J 1 


3870 


4925 


EFA 101258 


3871 


4926 


FFA 101 322 


3872 


4927 


EFA101339 


3873 


4928 


FFA 101340 


3874 


4929 


FFA 101 354 

JLjJT jTV X Vf I J J*T 


3875 


4930 


FFA 101 370 

X^l xx 1 V/ 1 «S / V/ 


3876 


4931 


EFA101403 

tmlX X*. XV X~V«/ 


3877 


4932 


EFA101404 

i_ii rxivi^v^ 


3878 


4933 


EFA 101409 


3879 


4934 


EFA101410 


3880 


4935 


FFA101411 

XL*X A 1U 1TI J. 


3881 


4936 


FFA101412 

i-jl A IV/ 1*T Ixi 


3882 


! 4937 


EFA101413 

Ul AlwlTlJ 


3883 


4938 


EFA101414 

JUl A XU X i 1" 


3884 


4939 


EFA101415 


3885 


4940 


EFA101416 


3886 


4941 


EFA 101417 

Xj X Xlfc X V 1 » X » 


3887 


4942 


EFA 10 1424 


3888 


4943 


EFA101425 


3889 


4944 


EFA101477 


3890 


4945 


EFA101536 

X-lX i \ lV/i>/k/V 


3891 


4946 


EFA101540 


3892 


4947 


EFA101541 


3893 


4948 


EFA101583 

X~jX X X X V X w»/ 


3894 


4949 


EFA101670 

x_*x x* x v x v j *# 


3895 


4950 


EFA101682 


3896 


4951 


EFA101685 


3897 


4952 


EFA101686 


3898 


4953 


EFA101695 


3899 


4954 


EFA101736 


3900 


4955 


EFA101737 


3901 


4956 
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EFA101753 


3902 


4957 


EFAI01765 


3903 


4958 


EFA101790 


3904 


4959 


EFA101791 


3905 


4960 


EFAI01792 


3906 


4961 


EFA101795 


3907 


4962 


EFA10I797 


3908 


4963 


EFA101799 


3909 


4964 


EFA101833 


3910 


4965 


EFAI0I868 


3911 


4966 


EFA101872 


3912 


4967 


EFA101873 


3913 


4968 


EFA101892 


3914 


4969 


EFA101924 


3915 


4970 


EFA101925 


3916 


4971 


EFA101963 


3917 


4972 


EFA102006 


3918 


4973 


EFA102022 


3919 


4974 


EFA102023 


3920 


4975 


EFA102051 


3921 


4976 


EFA102091 


3922 


4977 


EFA102110 


3923 


4978 


EFA1021 83 


3924 


4979 


EFA102185 


3925 


4980 


EFA102186 


3926 


4981 


EFA102201 


3927 


4982 


EFA102205 


3928 


4983 


EFA102253 


3929 


4984 


EFA 102282 


3930 


4985 


EFA 102326 


3931 


4986 


EFA102338 


3932 


4987 


EFA102350 


3933 


4988 


EFA102351 


3934 


4989 


EFA102352 


3935 


4990 


EFA102353 


3936 


4991 


EFA102389 


3937 


4992 


EFA102453 


3938 


4993 


EFA102501 


3939 


4994 


EFA102502 


3940 


4995 


EFA102503 


3941 


4996 


EFA102518 


3942 


4997 


EFA102541 


3943 


4998 


EFA102542 


3944 


4999 


EFA102549 


3945 


5000 


EFA102551 


3946 


5001 


EFA102554 


3947 


5002 


EFA102655 


3948 


5003 


EFA102656 


3949 


5004 


EFA102698 


3950 


5005 
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Prnfpin QasiTT) 

jrruLcxxj oeqjLi/ 


FFA 102728 


3951 


5006 


EFA 102736 


3952 


5007 

JVM 1 


FFA 102764 


3953 


5008 


EFA 102774 


3954 


5009 


EFA 102780 


3955 


5010 


EFA 102788 


3956 


5011 


FFA 102807 


3957 


5012 


FFA 1028 13 


3958 


5013 


FFA 10901 5 


3050 


5014 i 


FFA 103091 


3060 


5015 


FFA 103033 


3061 


5016 

•/VI \j 


FFA 103038 


3069 


5017 

Jul / 


FFA 103030 


3063 


501 8 


FFA 103067 


3064 


5010 

JV17 


FFA 103081 


3065 


5090 


FFA 1031 74 


3966 


5091 


FFA 1039 10 


3967 


5022 


FFA 103968 


3068 


5093 


FFA 1039Q5 
BfA luj^y^ 


3060 

J7U7 


5094 


FFA 1033/18 


3070 


5025 


FFA 103365 


3071 


5096 


FFA 103375 


397? 


5097 


FFA 103504 
M-»r r\i uj Jut 


3973 


5098 


FFA 103 508 


3074 

J7 / *T 


5029 


FFA103571 


3075 

J7 /«/ 


5030 


FFA 103786 


3076 

J7 / v/ 


5031 


KPN1 00439 


3977 


5032 


KPN1 00854 


3078 


5033 


KPN101099 


3979 


5034 


KPN1 01096 


3080 


5035 

JVJJ 


KPN101790 


3981 


5036 


KPN101750 


3089 


5037 

JVJ / 


KPN1 09057 

xVxxN x v*UJ / 


3983 

J70J 


5038 


KPN 102638 


3984 


5039 


KPN1 03889 


3985 


5040 


KPN104183 


3986 


5041 


KPN1 04981 


3987 


5042 


KPN 104430 


3988 


5043 


KPN1 04538 


3989 


5044 


KPN104716 


3990 


5045 


KPN105722 


3991 


5046 


KPN105779 

XVA XN X vJ / / ✓ 


3992 


5047 


KPN 106044 

XSJ. XN X UUUTT 


3993 


5048 


KPN 106659 


3994 


5049 


KPN106840 


3995 


5050 


KPN107626 


3996 


5051 


KPN107776 


3997 


5052 


PA0028 


3998 


5053 


PA0120 


3999 


5054 
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PA0129 


4000 


5055 


PA0141 


4001 


5056 


PA0221 


4002 


5057 


PA0265 


4003 


5058 


PA0321 


4004 


5059 


PA0337 


4005 


5060 


PA0353 


4006 


5061 


PA0378 


4007 


5062 


PA0401 


4008 


5063 


PA0413 


4009 


5064 


PA0414 


• 4010 


5065 


PA0419 


4011 


5066 


PA0423 


4012 


5067 


PA0469 


4013 


5068 


PA0472 


4014 


5069 


PA0506 


4015 


5070 


PA0600 


4016 


5071 


PA0642 


4017 


5072 


PA0650 


4018 


5073 


PA0715 


4019 


5074 


PA0788 


4020 


5075 


PA0882 


4021 


5076 


PA0934 


4022 


5077 


PA0938 


4023 


5078 


PA1019 


4024 


5079 


PA1072 


4025 


5080 


PA1115 


4026 


5081 


PA1270 


4027 


5082 


PA1301 


4028 


5083 


PA1360 


4029 


5084 


PA1365 


4030 


5085 


PA1398 


4031 


5086 


PA1462 


4032 


5087 


PA1493 


4033 


5088 


PA1547 


4034 


5089 


PA1636 


4035 


5090 


PA1684 


4036 


5091 


PA1868 


4037 


5092 


PA1876 


4038 


5093 


PA19I8 


4039 


5094 


PA1986 


4040 


5095 


PA2009 


4041 


5096 


PA2083 


4042 


5097 


PA2101 


4043 


5098 


PA2108 


4044 


5099 


PA2128 


4045 


5100 


PA2147 


4046 


5101 


PA2196 


4047 


5102 


PA2197 


4048 


5103 
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MnnlaAtirlo Cn/i 111 

iNucieouue oeqiu 


Jr rule in aeqJLL? 


PA2222 


4049 


5104 


PA 91 11 
x/\Z3 1J 


4050 


5105 

3 1UJ 


PA9108 


4051 


5106 


PA9494 


4059 


5107 

3 1U / 


PA2461 


4053 


5108 


PA94.70 


4054 


5100 




4055 


51 10 
3 i i\J 


PA 94.04 


4056 


51 1 1 


PA9584 


4057 


5119 
3 l iz 


PAO^OA 


4058 


5111 


PA9614 


4050 


5114 

.7 1 1*T 


PA9641 


4060 


51 1 5 


PA7A71 


4061 


5116 
3 1 lO 


JrAzOoU 


4069 


5117 

311/ 




4061 


5118 

31 10 


.rAz /zo 


4064 


5110 

3i iy 


PA77A7 


4065 


- 5190 
31ZU 


PA 1006 


4066 


5191 
3 1Z1 




4067 


5199 
3 1ZZ 


paioii 


4068 
woo 


5191 

3 1Z3 


PA 1A41 


4060 


5194 

3 IZt 


PA1048 


4070 
*+U /U 


5195 
3 1Z3 


PA1068 


4071 


5196 

3 1ZO 


PA1191 
J /\3 LZ1 


4079 

/Z 


5197 

3 1Z / 


PA 11 51 


4071 


5198 
3 IZo 


PA 11 54 

rnj 1 3t- 


4074 

*TVf /*T 


5190 

3 1Z7 


PA 1 1 60 


4075 


5110 

3 13U 


PA 1970 


4076 

Hu /U 


5111 
3 13 1 


PA1980 


4077 


5119 

3 13Z 


PA 1174 


4078 


5111 

3 133 


PA 1470 


4070 


51 14 
3 13*t 


PA 1484 


4080 


5115 

3 133 


PA 1599 


4081 


5116 

3 IjD 


PA1641 


4089 


5117 

313/ 


PA 1701 


4081 


5138 


PA 1700 


4084 


5110 

3 137 


PA1716 

x /\3 / io 


408S 


5140 

3 ItU 


PA 1764 


4086 


5141 

3 Itl 


PA1845 


4087 
*tv/o / 


5149 


PA 1866 


4088 


5141 

3 l*t3 


PA 1876 


4080 


5144 

3 1 II 


PA1877 


4090 


5145 


PA1011 


4001 

tv7 X 


5146 


PA3984 


4092 


5147 


PA4024 


4093 


5148 


PA4027 


4094 


5149 


PA4037 


4095 


5150 


PA4067 


4096 


5151 


PA4070 


4097 


5152 
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PA4081 


4098 


5153 


PA4105 


4099 


5154 


PA4124 


4100 


5155 


PA4125 


4101 


5156 


PA4158 


4102 


5157 


PA4237 


4103 


5158 


PA4242 


4104 


5159 


PA4244 


4105 


5160 


PA4245 


4106 


5161 


PA4246 


4107 


5162 


PA4247 


4108 


5163 


PA4248 


4109 


5164 


PA4249 


4110 


5165 


PA4250 


4111 


5166 


PA4251 


4112 


5167 


PA4252 


4113 


5168 


PA4253 


4114 


5169 


PA4254 


4115 


5170 


PA4256 


4116 


5171 


PA4257 


4117 


5172 


PA4258 


4118 


5173 


PA4259 


4119 


5174 


PA4262 


4120 


5175 


PA4263 


4121 


5176 


PA4264 


4122 


5177 


PA4268 


4123 


5178 


PA4269 


4124 


5179 


PA4271 


4125 


5180 


PA4272 


4126 


5181 


PA4316 


4127 


5182 


PA4332 


4128 


5183 


PA4347 


4129 


5184 


PA4363 


4130 


5185 


PA4375 


4131 


5186 


PA4413 


4132 


5187 


PA4433 


4133 


5188 


PA4473 


4134 


5189 


PA4506 1 


4135 


5190 


PA4512 


4136 


5191 


PA4542 


4137 


5192 


PA4576 


4138 


5193 


PA4598 


4139 


5194 


PA4665 


4140 


5195 


PA4681 


4141 


5196 


PA4709 


4142 


5197 


PA4744 


4143 


5198 


PA4771 


4144 


5199 


PA4888 


4145 


5200 


PA4942 


4146 


5201 
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Drn4a!n CanTTV 

Jr roiein o*qlL> 


PA 4907 


4147 


5909 


PA5O10 


4148 


5901 

J6UJ 


PA 5076 


4149 


5904 


PA5088 


4150 


5905 


PA5193 

inJ i ✓J 


4151 


5906 


PA5199 


i tux 


5907 

JZU/ 


PA 5907 


4151 


5908 

JZUO 


PA 5909 


41 54 

1 1 J*T 


5900 
jzuy 




4155 
*ti jj 


5910 
JZlU 


PA590Q 


4156 

*tl JO 


591 1 
JZ1 1 


rJ\JD xo 


4157 

g r\ J 1 


5919 
JZlZ 


PA5188 


4158 
nl Jo 


591 1 

jZJL j 


PA 5101 


41 50 


5914 


PA ^/11A 


ill AO 


591 5 
JZl J 




4161 
'HOI 


^91 A 
JZIO 


PA54Q0 


4169 
*f lOZ 


JZl / 


PA 5/101 


4161 
*MOJ 


. 5918 
• " jZIo 


1WJ JU / 


41 64 


5910 
JZl? 


PA 

rJ\J JO / 


4165 


DZZU 


^attiooo40 


41 66 

*f J, DO 


5991 
JZZ 1 


cat ti non5i 


41 67 

*t AO/ 


5999 

JZZZ 


o attiooo56 


41 68 


jZZJ 




41 60 


5994 
jZZ*f 


^ATT100fl69 


4170 


5995 
JZZ J 


o Arnnnn77 

J/VU IvUU / / 


4171 


5996 
jZZO 


c ATiTnni 19 


41 7? 
*rl /Z 


5997 
JZZ / 


<3atjiooi id 


4171 
ti /j 


5998 

JZZO 


c ATTTOni 18 

0/\ U i V/VJ HO 


41 74 


5990 
jzz y 


o attiooi91 


41 75 
*t 1 / j 


5910 
JZjU 


^attiooi98 


4176 


5911 
jZj 1 


o ATT100111 


41 77 


5919 
JZjZ 


^ATTIOOIII 


4178 


5911 
JZjj 


^AT110O110 


4170 


5914 
jZjh 


<3ATT100140 


4180 


5915 

JZJJ 


<?Ainooi4i 


41 81 

HI O l 


5916 

JZJO 


SATT1001 57 


41 8? 


5917 1 

JZj / 


sattiooi 58 

\Jr\ kJ X\J\J 1 JO 


41 81 


5918 
JZJO 


sattiooi6? 


4184 


5910 


SATT100175 


4185 


5940 

JZtU 


SATT1001 8? 


4186 


5941 


SAT J1 00 186 


4187 


5949 


QAT n 00 198 


4188 
tioo 


5941 


SAU 100227 


41 89 


5244 


SAU100231 


4190 


5245 


SAU100242 


4191 


5246 


SAU100246 


4192 


5247 


SAU100251 


4193 


5248 


SAU100265 


4194 


5249 


SAU100266 


4195 


5250 
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PathoSeq Gene Locus 


Nucleotide SeqID 


Protein SeqID 


SAU100272 


4196 | 


5251 


SAU100275 


4197 ! 


5252 


SAU100300 


4198 


5253 


SAU100301 


4199 


5254 


SAU100302 


4200 


5255 


SAU100305 


4201 


5256 


SAU100307 


4202 


5257 


SAU1 00308 


4203 


5258 


SAU100313 


4204 


5259 


SAU100315 


4205 


5260 


SAU100323 


4206 


5261 


SAU100347 


4207 


5262 


SAU100355 


4208 


5263 


SAU100359 


4209 


5264 


SAU10038I 


4210 


5265 


SAU100389 


4211 


5266 


SAU100390 


4212 


5267 


SAU100401 


4213 


5268 


SAU100412 


4214 


5269 


SAU100414 


4215 


5270 


SAU100432 


4216 


5271 


SAU100433 


4217 


5272 


SAUI00436 


4218 


5273 


SAU100443 


4219 


5274 


SAU100444 


4220 


5275 


SAU100475 


4221 


5276 


SAU100478 


4222 


5277 


SAU100489 


4223 


5278 


SAU100496 


4224 


5279 


SAU1 00497 


4225 


5280 


SAU100514 


4226 


5281 


SAU100517 


4227 


5282 


SAU100521 


4228 


5283 


SAU100522 


4229 


5284 


SAU100527 


4230 


5285 


SAU100528 


4231 


5286 


SAU100532 


4232 


5287 


SAU100542 


4233 


5288 


SAU100546 


4234 


5289 


SAU100547 


4235 


5290 


SAU100557 


4236 


5291 


SAU100582 


4237 


5292 


SAU100590 


4238 


5293 


SAU100595 


4239 


5294 


SAU100596 


4240 


5295 


SAU100601 


4241 


5296 


SAU100608 


4242 


5297 


SAU100610 


4243 


5298 


SAU100613 


4244 


5299 
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Protein SeqID 


SAUl 006 17 


A O A* C 

4245 


CO Art 

5300 


nil T1 i\f\ £^ 

SAUl 00633 


AO A^ 

4246 


5301 


n ATT1 r\f\r A z* 

SAUl 00646 


4247 


5302 


SAU 100658 


AO A O 

4248 


CO AO 

5303 


oat ti AArcn 

SAUl 00659 


>(niA 

4249 


CO A A 

5304 


oat ti r\/\c~ir\ 

SAUl 00679 


4250 


5305 


SAUl 00684 


4251 


5306 


SAU100685 


4252 


5307 


SAU100689 


4253 


5308 


SAU100690 


4254 


5309 


SAUl 00702 


4255 


5310 


SAU100710 


4256 


5311 


SAU100714 


4257 


5312 


SAUl 00731 


4258 


5313 


SAUl 0073 3 


4259 


5314 


SAUl 00734 


4260 


5315 


SAUl 0073 6 


4261 


5316 


SAUl 0073 8 


4262 


5317 


SAUl 00741 


4263 


5318 


SAUl 00745 


4264 


5319 


SAUl 00747 


4265 


5320 


SAUl 0075 1 


4266 


5321 


SAU100752 


4267 


5322 


SAUl 00767 


4268 


5323 


SAUl 00770 


4269 


5324 


SAUl 00771 


4270 


5325 


SAUl 00773 


4271 


5326 


SAUl 00776 


4272 


5327 


SAUl 00778 


4273 


5328 


SAUl 00793 


4274 


5329 


SAUl 00794 


4275 


5330 


SAUl 00799 


4276 


5331 


SAUl 00808 


4277 


5332 


SAU100810 


4278 


5333 


SAUl 008 13 


4279 


5334 


SAUl 0083 J 


4280 


5335 


O ATT1 AAOI/ 1 

SAU 100836 


4281 


5336 


O A T Tt f\/\ O O O 

SAUl 0083 8 


4282 


COO *T 

5337 


SAUl 00839 


4283 


coo o 

5338 


SAUl 00843 


4284 


coo n 

5339 


O A TTI AADilC 

SAUl 00845 


4285 


5340 


n a I TI AAOCO 

SAU 10085 8 


4286 


CO A 1 

5341 


O A t TI AAOCO 

SAU 100859 


4287 


CO AO 

5342 








SAU100866 


4289 


5344 


SAU100879 


4290 


5345 


SAU100880 


4291 


5346 


SAU100882 


4292 


5347 


SAU100885 


4293 


5348 
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PathoSeq Geae Locos 


Nucleotide SeqID 


ProteiD SeqID 


SAU100886 


4294 


5349 


SAU100887 


429S 


5350 


SAU100899 


4296 


5351 


SAU100901 


4297 


5352 


SAU100916 


4298 


5353 


SAU100920 


4299 


5354 


SAU100921 


4300 


5355 


SAU100932 


4301 


5356 


SAU100944 


4302 


5357 


SAU100952 


4303 


5358 


SAU100959 


4304 


5359 


SAU100961 


4305 


5360 


SAU100962 


4306 


5361 


SAU100963 


4307 


5362 


SAU1 00964 


4308 


5363 


SAU100965 


4309 


5364 


SAU100970 


4310 


5365 


SAU100996 


4311 


5366 


SAU101006 


4312 


5367 


SAU101020 


4313 


5368 


SAU101024 


4314 


5369 


SAU101028 


4315 


5370 


SAU101034 


4316 


5371 


SAU101038 


4317 


5372 


SAU101039 


4318 


5373 


SAU101065 


4319 


5374 


SAU1 01067 


4320 


5375 


SAU1 01070 


4321 


5376 


SAU101084 


4322 


5377 


SAU101085 


4323 


5378 


SAU101086 


4324 


5379 


SAU101090 


4325 


5380 


SAU101092 


4326 


5381 


SAU101104 


4327 


5382 


SAU101143 


4328 


5383 


SAU101145 


4329 


5384 


SAU101155 


4330 


5385 


SAU101156 


4331 


5386 


SAU101159 


4332 


5387 


SAU101175 


4333 


5388 


SAU101180 


4334 


5389 


SAU101183 


4335 


5390 


SAU101184 


4336 


5391 


SAU101189 


4337 | 


5392 


SAU101197 


4338 j 


5393 


SAU101198 


4339 


5394 


SAU101199 


4340 


5395 


SAU101220 


4341 


5396 


SAU101224 


4342 


5397 
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Jratnooeq wne jlocus 


Mn*lAA4u]a Cam 111 

iNucieouae sequj 


xTorein s»eqixi 


o ATT1 A177A 
Or\U 1U 1ZZO 


AT AT 




CATTl A19T1 




si oo 


o ATTini7TS 




SAAA 


CATTini9TA 


ATAA 


SAA1 


CATT1A19T0 


ATA7 


SAA9 


CATTl A17AA 


ATAR 


SAAT 


o ATM AI7A9 
oAU 1U1Z4Z 


ATAQ 


SAAA 


o ATT1 A17A7 
OAU1U1Z4/ 


ATS A 


SAAS 


CATTl A17A7 


ATS1 
4331 


SAAA 


CATTl A17AS 


AT S7 
43 3Z 


SAA7 


O A TT1 A11AA 


AT^T 
4333 


SAAS 


Q AT n AIOAT 

oAUlulZO/ 


4334 




C ATT1 AIOTTA 
OAUIUIZ/U 


AT^ 
4333 


CA 1 A 


CATTl A1771 
oAU IVLZ /I 




SA1 1 


CATTl A177S 


ATS7 
433 / 


SA1 7 
34 1Z 


CATT1A17S£ 

oAUlUlZoO 


ATS2 


SA1 3 
34 1 J 


oauiuizzo 


AT SO 

43 3y 


SA1A 

3414 


C ATT1 AllflA 


A3AA 

43 ou 


SA1 S 
3413 


CATTl A1TA1 


4301 


SA1 A 
3410 


CATTl A 1 TA7 

bAUlUUUZ 


/IT AO 
43 OZ 


341 / 




AT AT 
4303 


SA1 « 
3415 


CATT1A1T11 


ATAA 

4304 


SA1Q 


CATT1 A1T7A 
oAU IVIjZv 


ATAS 
4 30j 


SA7A 
34ZU 


c ATT1 AT T77 
oAU 1U1JZ/ 


ATAA 
4300 


SA71 
34Z1 


QATT1 AT TTQ 

oAU 1U1JJ7 


ATA7 
430 / 


SA77 
34ZZ 


jAU 1U1 34U 


ATAR 


SA7T 
34ZJ 


CAT n A1 TA1 
oAU 1U1341 


4 30;/ 


SA7A 
34Z4 


CAT n A1 TAT 
oAU IU1 


AT 7 A 
43 /U 


SA7S 
34Z3 


CATMA1 -2/1/1 

oAU1U1j44 


43 / 1 


SA7A 
J4Z0 


C ATM A1 TAA 
oAU 1U1j40 


AT 77 
1 J /Z 


SA77 
j4Z/ 


CATTl A1TA7 
oAU 1U1J4/ 


AT7T 

4 3 ID 


SA9R i 
34Z5 


cai M A1TSA 
oAU IUIJjU 


All A 
4J f4 


SA7Q 


cai n aitsi 


AT7S 
**3 /3 


SATA 
34 D v 


cath aitah 


AT 7 A 

**3 /O 


SAT1 


CATF1 A1TAS 
jaU 1U1J03 


AT77 

*f3 / / 


SAT7 
D43Z 


CATTl ATTAA 


AT7R 
4 J /o 


SAH 






SA1A 


CATTl A1T71 
jaU 1U1 J 1 1 




SATS 

3H33 


catti aitri 




SAT A 

3*t3U 


c attiaitro 




SAT7 

3**3 / 


CATTl A1TRT 
oAU IUIjOj 




SATR 


CATTl A1TRS 




SATO 


CATTl A1TR7 

jaU lulJO / 




SAAA 


CATTl 01389 


4386 


5441 


SAU101398 


4387 


5442 


SAU101399 


4388 


5443 


SAU101400 


4389 


5444 


SAU101408 


4390 


5445 


SAU101421 


4391 


5446 
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Nucleotide SeqID 


Protein SeqID 


SAU101427 


4392 


5447 


SAU101432 


4393 


5448 


SAU101436 


4394 


5449 


SAU101438 


4395 


5450 


SAU101444 


4396 


5451 


SAU101445 


4397 


5452 


SAU101446 


4398 


5453 


SAUI01447 


4399 


5454 


SAU101452 


4400 


5455 


SAU101455 


4401 


5456 


SAUI0I461 


4402 


5457 


SAU101463 


4403 


5458 


SAU101476 


4404 


5459 


SAU101481 


4405 


5460 


SAU101482 


4406 


5461 


SAU101483 


4407 


5462 


SAU101488 


4408 


5463 


SAU101491 


4409 


5464 


SAU101492 


4410 


5465 


SAU101493 


4411 


5466 


SAU101495 


4412 


5467 


SAU101497 


4413 


5468 


SAU101509 


4414 


5469 


SAU101526 


4415 


5470 


SAUI01529 


4416 


5471 


SAU101541 


4417 


5472 


SAU101543 


4418 


5473 


SAU101545 


4419 


5474 


SAU101546 


4420 


5475 


SAU101549 


4421 


5476 


SAU101551 


4422 


5477 


SAU101554 


4423 


5478 [ 


SAU101561 


4424 


5479 


SAU101565 


4425 


5480 


SAU101567 


4426 


5481 


SAU101570 


4427 


5482 


SAU101571 


4428 


5483 


SAU101572 


4429 


5484 


SAUI01573 


4430 


5485 


SAU101574 


4431 


5486 


SAU101575 


4432 


5487 


SAU101576 


4433 


5488 


SAU101586 


4434 


5489 


SAU101592 


4435 


5490 


SAU101599 


4436 


5491 


SAU101610 


4437 


5492 


SAU101612 


4438 


5493 


SAU101614 


4439 


5494 


SAU101616 


4440 


5495 
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iSucIeouae oeqlD 


rTotein beqJLU 


C ATT1 AI 


AAA1 


>4yo 


o ATTI AI AO/l 


f i r r<Z 


Cv107 

j*4y / 


Q ATT1 ni«fl 

oAU J.U IOjU 


/I/Ml 


C/l QQ 

J4ys 


c aiti aia/xo 

oAUlUIOJZ 




SAOO 

D4yy 


Q ATTI A1A37 


*lv t f J 


CCAA 


Q ATTI AI £41 


AAAC 


^CA1 
JJU J 


C ATT1 AKC 1 


A A AH 
444/ 


CCAO 


C ATTI AI /CCO 


AAAQ. 
444o 




C AIT1 AI ACQ 
oAU IUIojJ 


AAAQ 
444y 


JjU4 


O AT Tl A1ACC 


/M CA 

44jU 




Q ATT1 A1 (LfL'l 


/I /I CI 
44 j I 


CCAA 


oAUlU1004 


44 j Z 


CCA7 


oAUlUlO/4 


/MCI 
44jj 


CCAQ 


C ATTIH1 iCTO 

5>AUIUlo/9 


AA^A 

44j4 


CCAA 


O ATTt A1/CQ1 

oAUlUlOol 


44 J j 


CC1 A 


C AT Tl A1 


/MCA 
44 JO 




C ATTt A1A&C 

oAU lUlooj 


A ASH 
443 / 


CC17 


o atti Ann 
oAUlUl lit 


/I /ICQ 
44 Do 


JDIJ 


o ATTI A177/1 

oAUIUI /Z4 


A /ICO 

44jy 


J J 14 


C AT Tl A1 77A 
oAUIUl /ZO 


440U 


CC1 c 


G A T Tl AI TT7 
oAUlUl /Z/ 


4401 


cci a 
jjIO 


C ATTI A1 77 ft 

oAU 1U1 /Zo 


/MA7 
440Z 


CC1 7 


c atti m nifi 
oAUIUI/jO 


/MA2 
440 3 


CC1 Q 


C ATTI A17^7 


A AG A 
4404 


CC1 Q 

jj iy 


Q AT Tl AI "7/1/1 
oAUIv/1 /44 


/1/1 Ac 
440j 


CCOA 


C ATTI AI 7C1 


4400 


jjZI 


C ATTI AI 7C7 

oAU 1U1 / jZ 


440 / 


CC77 

DjZZ 


C ATTI A 17C/1 

oAU 1U1 / 34 


440o 


CCOI 


C ATTI aitca 
oAU LU1 /DO 


440V 


CC7/1 

jjZ4 


Q atti Ami 


44/U 


CC7C 

jjZj 


C AT Tl A1 777 
OAUlUl / /Z 


/M71 
44 / 1 


DjZO 


Q ATTI A1T77 
oAU 1U1 / / / 


44 /Z 


CC77 

jjZ/ 


<2 AMI A17Q1 
oAU 1UJ /ol 


44 / J 


jjZo 


Q AI IT ATTftO 
jAU I U I / oZ 


AA1A 
44/4 


jjzy 


Q ATTT A1TC/1 
r>AU 1U1 /54 


44/ D 


CC2A 


QATT1 A170A 

□Auiui /yu 


44/0 


^C^l 


c ATT1A1 701 

oau iui /yi 


AA77 


S*37 
JJJZ 


Q ATTI AI 700 
OAUlUl /yZ 


44/o 




c ATTini7Q^ 
oAUlUl iyD 


44/y 


JJJ4 


<^ATT1 A17Q4 
&r\\J 11/ 1 /y*t 


AAQft 


J J J J 




HHo 1 


J J JO 


QATTinno7 


44 OZ 


JJJ / 


o ATTI AI 70ft 


AAQH 
44oj 


Jj JO 


SATJ101799 


4484 


5539 


SAU101800 


4485 


5540 


SAU101801 


4486 


5541 


SAU101802 


4487 


5542 


SAU101803 


4488 


5543 


SAU101804 


. 4489 


5544 
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Protein SeqID 


SAU101805 


4490 


5545 


SAU101806 


4491 


5546 


SAU101807 


4492 


5547 


SAUI01808 


4493 


5548 


SAU101810 


4494 


5549 


SAU101811 


4495 


5550 


SAU101814 


4496 


5551 


SAU101815 


4497 


5552 


SAU101818 


4498 


5553 


SAU101824 


4499 


5554 


SAU101833 


4500 


5555 


SAU101839 


4501 


5556 


SAU101842 


4502 


5557 


SAU101845 


4503 


5558 


SAU101849 


4504 


5559 


SAU101857 


4505 


5560 


SAU101862 


4506 


5561 


SAU101864 


4507 


5562 


SAU101865 


4508 


5563 


SAU101866 


4509 


5564 


SAU101868 


4510 


5565 


SAU101869 


4511 


5566 


SAU101876 


4512 


5567 


SAU101881 


4513 


5568 


SAU101882 


4514 


5569 


SAU101890 


4515 


5570 


SAU101891 


4516 


5571 


SAU101893 


4517 


5572 


SAU101904 


4518 


5573 


SAU101907 


4519 


5574 


SAU101909 


4520 


5575 


SAU101910 


4521 


5576 


SAU101915 


4522 


5577 


SAU101922 


4523 


5578 


SAU101948 


4524 


5579 


SAU101966 


4525 


5580 


SAU101968 


4526 


5581 


SAU101991 


4527 


5582 


SAU101995 


4528 


5583 


SAU101996 


4529 


5584 


SAU101999 


4530 
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WHAT IS CLAIMED IS : 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 
5 2. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 

3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

3. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 

1 0 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3* noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

4. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 

1 5 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

20 5 . A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

6. A purified or isolated polypeptide comprising a polypeptide whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 

25 NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

7. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 8. A method of producing a polypeptide, comprising introducing a vector comprising a 

promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
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pblypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell 

9. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 

5 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product 

1 0. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

1 0 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

1 1 . A method for identifying a compound or nucleic acid having the ability to reduce the 
1 5 activity or level of a gene product required for proliferation, said gene product comprising a gene 

product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
20 compound or nucleic acid; and 

(b) measuring an activity of said target. 

12. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 
gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

30 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

13. A method for inhibiting cellular proliferation comprising introducing an effective 
amount of a compound with activity against a gene whose activity or expression is inhibited by an 

35 antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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14. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a phannaceutically acceptable carrier. 

1 5. A method for inhibiting the activity or expression of a gene in an operon required for 

5 proliferation wherein the activity or expression of at least one gene in said operon i& inhibited by an 
antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

16. A method for identifying a gene which is required for proliferation of a cell comprising: 
1 0 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
1 5 complementary to said antisense nucleic acid or a portion thereof. 

1 7. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

20 consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained ; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
25 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

1 8. A method of identifying a compound having the ability to inhibit proliferation 
30 comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 
3 5 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 
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19. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 

5 wherein the activity or expression of said gene product is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ED 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
1 0 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

20. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is a gene product 

15 whose activity or expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ED NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
by acting on said gene product. 

20 2 1 . A method for identifying the biological pathway in which a proliferation-required gene 

or its gene product lies, wherein said gene or gene product comprises a gene or gene product whose 
activity or expression is inhibited by an antisense nucleic acid comprising a sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
25 activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
30 relative to a cell which was not contacted with said compound. 

22. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
35 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
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biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
5 said first cell relative to a cell which does not contain said antisense nucleic acid. 

23. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

24. A compound which interacts with a gene or gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID 

1 0 NOs.: 8-3795 to inhibit proliferation. 

25. A compound which interacts with a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to inhibit 
proliferation. 

26. A method for manufacturing an antibiotic comprising the steps of: 

1 5 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 
manufacturing the compound so identified. 

20 27. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 

25 complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 

28. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 

30 of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
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NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3 .0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
10 from the group consisting of SEQ ID NOs: 8-3795. 

29. A method for identifying a compound which influences the activity of a gene product 
required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 5 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

20 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3. 0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

25 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

30 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

30. A method for identifying a compound or nucleic acid having the ability to reduce the 
35 activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
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product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
5 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 

1 0 whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 

from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

1 5 acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

20 (c) measuring an activity of said target. 

3 1 . A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

25 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 

30 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs,: 8-3795, a gene product encoded by a nucleic acid comprising a 
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nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
5 moderate conditions, and a gene product whose activity may be complemented by the gene 

product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

32. A method for inhibiting cellular proliferation comprising introducing a compound with 
activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 

15 identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 

20 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs:8-3795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

25 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 

30 SEQ ID NOs: 8-3795. 

33. A preparation comprising an effective concentration of an antisense nucleic acid in a 
pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 

35 selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 

thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

34. A method for inhibiting the activity or expression of a gene in an operon which encodes 
a gene product required for proliferation comprising contacting a cell in a cell population with an 

5 antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in an 
antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 

10 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795 5 a gene product having at least 
25% amino acid identity as determined using FASTA version 3 .0t78 with the default parameters to 

15 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

35. A method for identifying a gene which is required for proliferation of a cell comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 

25 consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 

BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation- inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
35 complementary to said antisense nucleic acid or a portion thereof. 

36. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 
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(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited fay an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

5 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
10 from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

15 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

37. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

20 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 

25 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

30 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

38. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

35 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

15 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ED NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

39. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 

25 the group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs:8-3795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3. 0t78 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
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under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining the degree to which said compound reduces proliferation of said 
contacted cell relative to a cell which was not contacted with said agent 

40. A method for identifying the biological pathway in which a proliferation-required gene 
1 0 product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 

1 5 least 70% nucleotide sequence identity as determined using BLASTN version 2 .0 with the 

default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

20 acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

30 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

35 (c) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
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41 . A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:8-3795 or a proliferation- inhibiting portion thereof^ nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

10 of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

1 5 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

42. A compound which inhibits proliferation by interacting with a gene encoding a gene 
product required for proliferation or with a gene product required for proliferation, wherein said 

20 gene product is selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 

25 version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 8-3 795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 

35 complemented by the gene product whose activity is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs: 8-3795. 

43 . A method for manufacturing an antibiotic comprising the steps of: 
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screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
5 expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

10 NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 

15 under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 

sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; and 

20 manufacturing the compound so identified. 

44. A method for inhibiting proliferation of a cell in a subject comprising administering an 
effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

25 with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of SEQ ED NOs: 8-3 795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

35 group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
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activity may be complemented by the gene product -whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 
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